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FOREWORD

This report, presented in three volumes, provides the results of a two-motor Delta Qualification
2 program conducted in 1993 to certify the following enhancements for incorporation into
Booster Separation Motor (BSM) flight hardware:

* Vulcanized-in-place nozzle aft closure insulation

* New iso-static ATJ bulk graphite throat insert material

* Adhesive EA 9394 for bonding the nozzle throat, igniter grain rod/centering insert/igniter case
* Deletion of the igniter adapter insulator ring

* Deletion of the igniter adapter/igniter case interface RTV

* Deletion of Loctite from igniter retainer plate threads.

The enhancements above directly resulted from (1) the BSM Total Quality Management (TQM)
Team initiatives to enhance the BSM producibility, and (2) the necessity to qualify new throat
insert and adhesive systems to replace existing materials that will not be available.

Testing was completed at both the component and motor levels. Component testing was
accomplished to screen candidate materials (e.g., throat materials, adhesive systems) and to
optimize processes (€.g., aft closure insulator vulcanization approach) prior to their incorporation
into the test motors. Motor testing — consisting of two motors, randomly selected by USBI’s on-
site quality personnel from production lot AAY, which were modified to accept the enhancements
— were completed to provide the final qualification of the enhancements for incorporation into
flight hardware.

This report addresses the motor level test results, with summary discussions of the component
level testing where appropriate. Volume I discusses the results obtained from the Delta
Qualification 2 testing. Volume II details the environmental testing (vibration and shock)
conducted at Marshall Space Flight Center (MSFC) to which the motors were subjected prior to
static testing. Volume III provides various supporting documentation to Volumes I and II,
including the analyses and plans that governed the testing of the two Delta Qualification units.

v



Appendix A

THERMAL CYCLING PLANNING/
DATA ACCEPTANCE RECORDS



BSM MOTOR S/N 1000734
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Comment Sheet

PART NO. SERIAL NO. PLANREV, REL NOTE SIS ]
B12000-14-01-501 1000734 Basic MFGA6334_ 9-3-93
DESCRIPTION
BSM DELTA QUAL MOTOR TEST (FWD)
ORIGINATOR: DATE: ORGANIZATION
B.R Parel 9-3-93 01840
ITEMNO, ’ STEP NO, MMENT-
02 Doos co .
Chan # 2 cold i - side. These spi >
corrected. Spike duration is less than 2 seconds.
ORIGINATOR DATE: ORGANIZATION.
B.R. Patel 9-3-93 01840
TTEM NQ. STEP NO. COMMENT:
o3 D008
InChart # 4 theretwom on cold temp. and 10 spikes ou high temp. Theseﬂ' €s are due 1o
compressor cycling (noise). Spike duration is less than 2 seconds. J
ORIGINATOR: DATE: ORGANIZATION
B.R. Pate] 9-3-93 01840
ITEM NO STEP NO. COMMENT-
. D013
In Chart # 6 there are seven spikes ononhiggm.andﬁveonco]dting..'rh&gikesamducm J
| compressor cycling (noise) Spikedunﬁonislem!hanZseconds.
ORIGINATOR- DATE: ORGANIZATION;
B.R Pate] 9-3-93 0184
CID 2405 () DISTRIBUTION: WHITE - STAY WITH JRp

14A
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Comment Sheet

PART NO. SERIAL NO, PLAN REV. REL NO. 94 533] Q_S_
B12000-13-01-50] 1000738 Basic MFGA e
DESCRIPTION @-3-
BSM DELTA QUAL MOTOR TEST {FWD)
(‘)'ll'EM NO. STEPNO, COMMENT:

D003
Chart # } has omofco%" ing sitnarion for oneminute.“ﬁthmakmptimezminmswerededucted
ﬁomtotalﬁme.Totaloondiﬁonﬁmei:m J

ORIGINATOR DATE: ORGANIZATION
B.R Patel 9-3-93 01840

ITEM NO, STEP NO. COMMENT:

w D003

InChan#Mheretwom oncoldm.andlom' on high temp. These spikes are due 1o
| compressor cycling (noise). Spike duration is less than 2 seconds.

ORIGINATOR: DATE: ORGANIZATION:
B.R Patel 9-3.93 01840

[TiEM NG STEP NO, COMMENT. y
04 DO13

In Chart# 6 thmamscvenw‘ ononhiggt_eg.andﬁveonooldm. . These spikes are due to
compressor Sycling (noise) Spike duration is less thap 2 seconds.

ORIGINATOR: DATE: ORGANIZATION:
B.R. Pate] 9-3.93 0184
CSD 26 o) DISTRIBUTION: WHITE . STAY WITH JRp

PINK .« mowam:rorm.mmmon
TOFQWARDT@GINATINGH-ANNER
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Richard nard/Cso1 DATE
SAFETY

APPROVED:
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ED73-SHK—Fcp-c:4

INTRODUCT
1.1 FTR2CSE

1.2 scopg

This document contains the steps to Prepare the facility, conduct the
test, and steps to follow in the event of misfires.

T-e operating policies set forth in EPOl1-sop-01 "Standard Operating
Frocedure for Safety Critical Operations", shall be adhered to.

MSFC Medical center 4~2390

Ambulance 122
Fire 117
Security 4-4357
Safety 4-0046

3.0 A2PLICABLE DOCUMENTS

EPTOl1-soP-01, "Standard Operating Procedure for safety Critical Operations"

ED?J--HK-SOP-OOG, "Safety Requirements and Procedures for the Operation of
the Pyrotechnic Shock Facility®

AMC-R 385-100, Army Materiel Command Safety Manual

MM 1720.4, safety and Environmental Health Standards

MMI 1710.6, MSFc Program for Personnel Certification

MMI 1710.1, Safety Review and Approval of MSFC Hazardous Activities
MMI 1345.1, Hazard Communication Program

NHB 1700.1(V1-A), Basic Safety Manual

DOD 60s5.9, Ammunition and Explosives Safety Standard
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ED73-SHK-FOP-004

GENE R N

The Test Engineer will pe in charge of all test preparations and
activities.

All test activities shall be coordinated with the Test Engineer.

All changes to the procedure shal}l be coordinated with the Test
Engineer.

0 3



6.12
6.13

6.14

AC N

For each measurement location select an accelercreter of
a type sultable for the amplitude expected.

Calibrate each accelerometer pPer ED73-SHK-FOP-008.

PRETEST FACILITY CHECKOUT -

Verify that no flammable Solvents, paints, gases, etc.,
are present in the hazardous area.

Verify that conductive floor mats are in place.

Verify floor mats and test, checkout, ang assembly
hardware are connected to the facility grounding systen.

Verify the resistance of the conductive floor mats are
less than 1 Ohnm.
Recorded resistance reading Ohnm

Verify that no leads are connected to the junction box
terminals.

Move junction box switch to "BULB" position.
Connect 12 Volts t5 the firing panel.

Insert firing key and verify panel meter indicates the
correct voltage.

Switch key to "ARMED" position and verify power indicator
light is illuminated.

Open red cover and flip firing switch, verify bulb on
junction box lights.

Close red cover.
Switch key to "SAFE" position.
Move junction box switch to "METER" position.

Switch key to "ARMED" position and verify power indicator
light is illuminated.

Open red cover and flip firing switch, verify that meter
on junction box indicates 12 vVolts.

Close red cover.

33
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.17

.18

.10

.11

.12

ED?B-SHK-FOP-:Z4

switch key to "SAFE" position and disconnect voltage
source.

Remove firing key.

CHECKOUT, INSTALLATION, AND HOOKUP OF ORDNANCE

Verify Class 1.1 signs are posted on the outside walls of
Room 170.

Verify that no severe weather or electrical storms are
within 10 miles of the immediate vicinjty.

Verify that no flammable solvents, paints, gases, etc.,
are present in the hazardous area.

Verify that conductive floor mats are in place,.

Verify floor mats and test, checkout, and assembly
hardware are connected to the facility grounding systems.

Verify the resistance of the conductive floor mats are
less than 1 Ohnm.
Recorded resistance reading Ohn

Verify all non-ess:ntial personnel are clear of the test
area.

Verify operational personnel are :

a. Wearing 100 percent cotton coveralls, shorts,
undershirts, and socks, and street or safety shoes.

b. Remove all matches, lighters, jewelry, and all
battery-powered devices such as electrical wrist watches,
calculators; portable radios, etc.

During periods of connecting blasting caps, MDF, and
FLSC, a maximum of two people (to be designated by the
Test Engineer) will be permitted to remain in the area.

Verify that safety goggles, hearing protection, and
wriststats or legstats are worn by personnel who will be
installing explosive items.

Verify that the firing panel is in a “SAFE" condition and
remove arming key from panel. The key is to be kept in
the possession of the person installing the ordinance
device.

Turn on flashing light outside Room 170A.

34
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.13
.14

.15

.16

.17

.18

.19

.20

.21

.22
.23
.19

.20
.21

ED?J-SHK-FOP-OO4

Verify switch op junction box js in "BULB" position.

Using a wrist strap checker, each Person wearing a wrist
Strap shall check their wrise strap.

In Room 1708,_verity that blasting Cap shorting foil js
in place ang 1S undamaged before removing from storage
container.

Remove blasting Cap from storage container and transport
to Room 170.

In Room 170, verify that wristats or legstats are in
place.

Press blasting Cap shorting foil firmly against facility
ground for 3 Second.

In order to short the leads, sljde enough shorting foij3l
off blasting C€ap to attach an alligator clip.

Remove shorting foils

Move switch on junction box to "BULB" Position.

Verify that bulp on junction box is not illuminated.
WARNING:

IF BULB GLOWS, THERE 18 S8UPPICIENT RADIO FREQUENCY IN THE
AREA TO POSSIBLY CAUSE DETONATION OF TRE BLASTING CAP. THE
CAP SHOULD BpE LEFT SHORTED AND RETURNED TO ROOX 170B 8TORAGE
CABINET. ALL BLASTING ACTIVITIES WILL B2 CURTAILED UNTIL
THE RFP SOURCE I8 REMOVED. )

Move switch on Junction box to "METER" position.

Verity 0 volts on meter.

WARNI
IF VOLTAGE 18 INDICATED, TEHE LINES TO THR FPIRING PANEL
ARE EITHER CONNECTED TO A VOLTAGE SOURCE OR ARR PICKING
UP VOLTAGE FRON RADIATION CAUSED Y 2 NEARBY S8OURCE.
THE CAP SEOULD BR rLEFT SHORTED aND RETURNEZD TO ROOM
1708 STORAGE CABINET. arr BLASTING ACTIVITIES wrrLy BE
CURTAILED UNTIL THE VOLTAGE SOURCR 1s REMOVED.
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Move junction box switch to "BULB" position,

Install blasting cap leads in junction box, move switch
to "FIRE" position and remove alligater clip.

Leave area, close door, and inform Test Engineer of
status.

NATIO -

Test Engineer will insure that only essential personnel
remain in Room 170A.

Prepare data acquisicion system to acquire data.

Connect firing panel voltage supply and insert firing
key, verify that meter indicates the appropriate voltage.

Start tape recorder.
Begin countdown.

Oon the count of 3, put switch in "ARMED" position, verify
that power indicator is illuminated.

On the fire command, open red cover and flip firing
switch.

Turn the fitring panel key to the "UNARMED" position.
Remove arming key and disconnect voltage supply.

NOTE:

ED73-SHK-FOP-004

AR R

IP BLASTING CAP DOES NOT FIRE, PROCEED TO BECTION 10.4
IP MDF OR FLSC BEGMENTS DO NOT FIRE, PROCEED TO SECTION 10.5
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ED73~SHK-FOP~g04

PosT DETONATION

wait a minimum of S minutes after firing tefore opening
door to Room 170.

Turn off flashing light outside Room 170A.

Inform Test Engineer that door is to be opened.

In Room 170, move junction box switch to "BULB" position.
Remove blasting cap leads from junction box.

Inspect exciter panel to insure all explosive devices
fired properly.

Verify all operational personnel are wearing wrist
straps.

LT

NOTE:

IP ALL EXPLOSIVE ITEMS DID NOT FIRE, GO TO EMERGENCY
PROCEDURES, SBECTION 10.0

RG oc
S e
uri sta io ems:
Operational personnel shall immediately stop operations
and evacuate the test area when:

a. A fire is reported in the immediate vicinity.
b. A fire or electrical short occurs in the test area.

Operational personnel shall immediately stop operations
when:

a: When lightning is detected within 10 miles of the
vicinity. g

b: When severe waather is reported in the vicinity.

c: Loss of facility power in the test area.

d: Significant radio frequency disturbances exist in the
vicinity.

Any such occurrence shall be immediately reported to the
ED73 Test Engineer



10.3

10.4

10.4.1

10.4.2

10.4.3

10.4.4

10.4.5

10.4.6

10.4.7

10.4.8

10.‘.9

10.4.10

) ED73-SHK~FOP-004
Afte cldent dnance natji
The following actions shall be taken in the event of an
accidental detonatisn of an ordnance device.

a. In the event of serious personnel injury, do no move
the 1njured person unless necessary to prevent further
serious injury.

b. Call ambulance (112) and/or fire department (117) if
required. -

d. Notify ED73 Test Engineer.

Q9_EQI;I3I_IQ_IIQEI_LHX_BE§HLIIHQ_EIBE_II_IHEBE_ABE_QIHEB
ORDNANCE DEVICES IN THE AREA, ’

Duri Firing Coyntdown e ion
If evacuation of the area is directed by the ED73 Test
Engineer:

a. Switch key to "SAFE" position, remove arming key, and
disconnect firing panel power.

b. Evacuate the area as directed.
Blasting Cap Does Not Fire

Attempt to fire cap by closing "FIRE" switch and leaving
engaged for 1 minute. Repeat a minimum of three times.

If blasting cap fires, continue procedure at Section 9.0

Switch key to "SAFE" position, remove arming key, and
disconnect firing panel power.

|

Wait 30 minutes before entering Room 170.

Put on safety goggles, hearing protectors, and
wriststats.

In Room 170, move junction box switch to "METER"
position.

Leave room and close door.

Connect firing panel power, insert arming key, and switch
to "ARMED" position.

Open red cover and flip tirinq.switch, verify voltage
registers on junction box meter.

Switch key to “SAFE" position, remove arming key, and
disconnect firing panel power.

Put on safety goggles, hearing protectors, and
wriststats.

N
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10.

10.

10.

10.

10.

10.

3.

0.

10.

10.

4.17

4.20

4.21

4.22

4.23

ED73~SHK~FOP-004
In ROOR 170, move junction box switch to "ARMEp®

position.

Leave room and close door.

Increase voltage at Power source by 50%.

Connect firing.pgnel Power, insert arming key, and switch

to "ARMED" position.

Open red cover and flip firing switch.

If blasting cap fires, continue procedure at section 9.0

Switch key to "SAFE" position, remove arming key, and
disconnect firing panel power.

If blasting cap does not fire, wait 30 minutes before

rd

entering Room 170.
Obtain explosive misfire container.

Put on safety goggles, hearing protectors, and
wriststats.

In Room 170, move junction box switch to "ByrLp" position.

Short blasting cap leads by twisting leads together and
Secure with an alligator clip. .

Remove blasting cap by using mechanical devices

Place cap in explosive misfire container until turned
over to Army for disposal.

39
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10.

10.

10.

10.

10.

10.

10.

MDF/F e t o Not Fi

Detonation

ED73-SHK-FOP-004

te astj Ca

Switch key to "sarg» pPosition, remove arming key, and

disconnect firing panel power.

Test Engineer will insure
a period of 1 hour after b

At the end of the required waiting period, put on safety

goggles, hearing protector

In Room 170, examine explosive to determine if it is

feasible to detcnate by use of another blasting cap.

If another blasting cap ma
at Section 7.10.

Obtain explosive misfire container.

Use mechanical devices to remove explosive and place in
explosive misfire container.

that no one enters Room 170 tor
lasting cap detonation.

S, and wriststats,

Y be used, continue procedure
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Test Procedure Deviation
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Figure |

TCP NO .
TEST PROCEDURE DEVIATION
TEST ENGINEER. iQUAuTV OATE
REQUIMEMENTS ENGINEEN: OTHER.
SHEET os
TITLR:
OEYV. 1 PAGE sQ CHANG PERM/]
NQ. EREAsON TEMVP.
[
OMIGINATOR: ORGANIZATION:
ABOVE OEVIATION(S) INCREASE wAZARD LEvEL. SASETYY:

42
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Figures
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04

(A) CHOKED (B) SADDLED

A

(O3-DIN SADDLED POSITION
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DRAWN BY:
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Appendix D

Tool List
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TORQUE WRENCHES:

Torque Drive  Cal Dye SN Use Owner
250 ft - 1bs ver 01/20/94 EMJ00359 Pos. C Bracket Bill S.
100 ft - Ibs 3/8" 10/05/93 BTW-2RCF A, B, D, Bracket McGee
25 in - lbs 3/8" 10/05/93 5492304 AHS Fasteners McGee
750 in - 1bg 3/8" 222229 T-267-GL Ship. Cont. Grnd, McGee
150 in - Ibs 3/8" 08/24/93 52117 McGee
100 ft - Ibs 2" 10/05/93 7011013 McGee
BATCHETS
12" drive
3/8" drive
HANDLES
1/2" drive (long)
3/8" drive

1/4" screwdriver handle
1/4" slide handle

SOCKETS
Size Drive Type
3/4" 172" regular
3/8" regular
172" deep well
5/8" 172" regular
172" deep well
25/32" 2" deep well
11/16" 3/8" regular
3/8" deep well
3/8" regular-elbow
172" 3/8" regular
3/8" deep well
9/16" 3/8" regular
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1/4" 1/4" regular (AHS)
3/8" 3/8" regular
Size Type

172" to 1/2" extension

1/2" to 3/8" extension

3/8" to 3/8" extension

3/8" to 1/2" adapter

3/8" to 1/4" adapter

3/8" to 3/8" adapter (elbow)

ALLEN HEAD SOCKETS

1/2" drive to 9/16"
1/2" drive to 1/2"
1/2" drive to 3/8"
3/8" allen

3/8" allen (cut-off)

11/16" box end
9/16" box end
1/2" box end

1/2" open end

OTHER TOOLS

Pipe extension
Special wrenches for inspection plate nuts
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Proof Load Inspection Sheets

54



Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lft: —_— b. Hotsting Equipment
C. Total: —_—
Checklist
a. Assessment Pror to Critical Lift
1 Maintenance records _—
2 Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive —_—

wear or abuse.

d. Dummy load lift of —Ibs, completed and no
repancies noted.

For additional lnformatlon. observations and remarks

MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lift: _— b. Holstlng Equipment
c. Total:
Checklist
a. Assessment Prior to Critical Lift
1 Maintenance records
2 Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting tquiptment as configured
4 Assessment Prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d. Dummy load lift of lbs, completed and no

discrepancies noted.

For additiona] infonnation. observations and remarks

I certify that the critical l!fglng equipment and personnel have been
reviewed and found to be in compliance with the rggggrgmgntg of MSFC-
STD-126E,

MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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a.

b.

Lifting Equipment Inspection Sheet

PCH Identification

Nomenclature:

SN:

Location of Lift (Fac. Bldg.)

a.

Building: —_

Handling Procedure Number

Weight to be Lifteqd (in Ibs.)

a. Item:

_—
b. Date of lift: _— b. Hotsting Equipment
c. Total:
Checklist
a. Assessment Prior to Critical Lift
1 Maintenance records _—
2 Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel] Hotst
C. Visual inspection shows no evidence of damage, excessive
wear or abuse,
d

For additiona] information.

Dummy load lift of Ibs, completed and no _—

discrepancies noted.

observations and remarks

vi
D-

MSFC PCH Move Manager
MSFC Safety
MSFC Quality

he critical ftin

W in complian
1

ment an n

1 have b
with the r rements of MSFC-

et
-3
N

ey

e

=]

n=3

ry

Date

Date

Date
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:
Location of Lift (Fae. Bldg.) 4. Weight to be Lifted (in Ibs.)
a. Buﬂding: _ a. Item:
_—
b. Date of lift: b. Hoisting Equipment
—_— —_—_—
c. Total:
—_—
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records _—
2, Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting €quiptment as confj ured
4. Assessment prior to critical lift complete per
MSFC-STD-
b Operator's Certification Validation:
Crane Rigger Flagman
-_—
Forklift Driver Personnel Hojst
—_—
C. Visual inspectjon shows no evidence of damage, excessive
wear or abuse,
d. Dummy load lift of Ibs, completed and no —_

discrepancies noted.

For additional information. observations and remarks

I hat th ritical liftin uipment and ersonnel have p en
reviewed and found to be in compliance with the Iequirements of MSFC-
§TD-126£,

MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclatyre:
b. ~SN:
Location of Lift (Fac. Bldg.) 4, Weight to pe Lifted (in Ibs.)
a. Building: a. Item:
—_— —_—_—
b, Date of Iift: —_— b. Holstlng Equipment
c. Total;
—_—
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2. Equipment tagged with appropriate max
working loads
3. Load to be lifteq does not exceed max working load
of hoisting €quiptment as conf; ured
4, Assessment Prior to critical 1ft complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane —  Rigger Flagman
Forklift Driver Personnel Hojst
o Visual inspectfon shows no evidence of damage, excessive

Wear or abuse.

d Dummy loaq 11 of Ibs, completed and no —_—

discrepancies noted.

For additiona] informatlon. observations and remarks

MSFC pcH Move Manager Date _—
MSFC Safety Date
MSFC Quality Date
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NNASA

Nationa| Aeronauncs and
Space Administration

George C. Marshal) Space Flight Center
Marshall Space Flight Center Alabama 35812

BSM-TCP-EP54-002

BSM Delta Qualification Test

Move BSM from Pyro to Vibration / Setup
Therma] Conditioning

This Procedure Describes
Safety Critical Operations

MSFC - Cover 2 (Rev. June 1980)
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BSM-TCP-EP54-002

BSM Delta Qualification Test

Move BSM from Pyro to_Yibration /S

etup Therma]
Condltlom'ng'
Prepared by:
Mat Bevill EpP-12
08/16/93
Motor SN;_| 690 734

Test Date: ¢ i 123[ 93
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Move BSM from Pyro to Vibration / Setup Thermal Conditioning

Prepared by: ﬂfd BP vi,({)

Mat BevilUMSFC TE/EP12

Approved by: /QJ/;"L W/%ZQ/

ﬁm McGee/MSFC Vibration Lab TE

wq
Jitd Herring/MSFC PyQ‘Shock Lab TE

Richard Leonéd/MSFC Safety/CS01

“

Rick Clements/MSFC Quality/CQ06

___&a’;%——
Ben Goldberg/Motor System Division/EP11

(4
Steéreémrgynamic Test Branch/ED73

Chuck Wells/'UTC/CSD TE

on Wencil/USBI
/
Charlie LovelV/PCH En%nérlCﬁ?l
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8.0

9.0
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General Information

Applicable Documents

Safety

Test Items and Test Requirements

41 Test Items

42  Test Requirements

43  Test Conditions

44  Test Equipment

45  Move and Setup Procedure

Personnel Responsibilities

Move BSM from Pyro Shock Area to the Vibration Test Area

6.1  Take the Test Item to the Vibration Test Room

Thermal Conditioning for Radial Axis Setup

71  Radial Axis Test Setup

72 Attach Adapter Plates to the Aft Skirt Support Brackets

73  Position the Test Item Over the Vibration Table Using the Overhead
Crane. Align the Test Item With the Proper Holes in the Table.

74  Adapter Plate Attachment to the Vibration Table

75  Disconnect the Lifting Straps from the Motor and Crane

Thermal Conditioning Setup

81  Conditioning Chamber Setup for Radial Axis

Post Test Verification

Appendix A - Test Procedure Deviations
Appendix B - Figures
Appendix C - Proof Test Inspection Sheets (lifting equipment)
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10

20

11  Scope

This test procedure addresses all the requirements to

perform

the move of the BSM from the pyro test facility to the vibration

test facility along with the thermal conditioning setup
Radial Axis vibration test.

12  Objective

for the

particular interest for thege tests are the components bonded
using EA9394 adhesive. The components using this adhesive

include the throat insert, the centering insert, and the

MSFC-STD-513A Certification of Equipment Operations
Materials Handling Personnel

igniter

and

EG5300.36A Safety

29 CFR 1910 Occupational Safety and Health Administration
(OSHA)

NSS/GO 1740.9 Safety Standard for Lifting Devices and Equipment

NHB 1700.1(V1) Basic Safety Manual
AMC-R 385-100 Safety Manual

EP01-SOP-01 Standard Operating Procedure for Safety Critical
Operations

MM 1700.4 Safety and Environmental Health Hazards

MMI 1700.17 MSFC Procedures for Acquiring Shipping Permits for

Rocket Motors and Igniters

MMI 1710.1 Safety Review and Approval of Hazard
Hazardous Facilitieg and Activities at

ous and Potentially
MSFC

MMI 1710.6 MSFC Program for Personnel Certification

MMI 1711.2 Mishap Reporting and Investigation
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3.0

MMI 1845.1 Hazard Communication Program
MMI 6400.2 Packaging, Handling, and Moving Program Critical
Hardware

MSFC-RQMT-1493 Electrostatic Discharge Contro] Requirements

MSFC-STD-1800 Electrostatic Discharge (ESD) Control for Propellant and
Explosive Devices

MSFC-STD-126E Inspection, Maintenance, Proof Testing and Certification
of Handling Equipment

CSD-5597-93-1 Rev.B Enhanced Delta Qualification Test Plan for Booster
Separation Motor (BSM), Aug. 6, 1993

10SPC-0067 Rev. A Specification for Booster Separation Motors for Space
Shuttle Solid Rocket Booster (thru SCN 014)
Safety

31 The following safety criteria are in accordance with ET01-SOP.
01, Rev. A, Standard Operation Procedyres for Safety Critical
Operations” If safety rules/reg'u]ations are not follow d,injury
to personnel and/op damage tg tegt items could occur.,

Emergency telephone numbers are ag follows:

Safety 40046
Ambulance 112
Fire 117
Security 44357
Utilities 43919
Medical Center 4-2390

Communication Repair 41771
32

33  Personnel shall not work Or position themselveg beneath
Suspended loads unlegg such loads are securely and
adequately blocked up.
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3.

N

3.5

3.6

3.7

3.8

3.9

3.10

3.11

312
3.13

Crane, hoist, lift pPrime Operators, and riggers shall be certified
according to the latest revision of MM] 1710.6, and sha]] have
in their Possession a valid certification card.

Certificationg checked by: -

Date / Time: j@ﬁf_

Personnel working around Suspended loads gha) be alert to
the possibility of being crushed between the Suspended load
and a fixed object.

Where handling slings are called out, a sling with more
Pickup points than required may be used if the weight capacity
Per point used ig equal or greater than the weight capacity of
each point of the noted sling and the free Pickup point ig (are)

Secured to prevent it (them) from swinging and causing
damage to parts.

Ver, any person determming an immediate danger or
problem may request stoppage of activities,

The lifting or transportation operation shall be halted by the
area coordinator at any time the contro] area cannot be
maintained.

Only the area coordinator shoulqd direct the crane moves,
owe

Steel toe shoeg are required during lifting Operations.
Hardhats are required when the lift is at or above the
shoulders,

The Primary safety hazards associated with thig operation are:
3.13.1 Lift operations

3.13.2 Solvent Use (See NOTE)
3.13.3 Live (Loaded) Solid Rocket Motor
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4.0

3.14

3.14.1

NOTE: Grease and solvent use are only "if needed" as

determined by the MSFC TE and CSD TE.
Any time a crane is being used, it must be dogged if:

The load will be suspended in a static condition for an
extended amount of time.

3.142 A crane operator crew change or substitution must be made.

3.15

3.16

3.17

3.18

No electric power tools shall be used near the live test item.
Use of pneumatic tools is acceptable.

All ground cables and ground straps end-to-end resistances
shall be verified with a multimeter. These resistances
must measure less than 1 ohm.

All personnel within touching distance of the BSM or ordnance
shall wear a wrist strap that has been checked with a wrist
strap checker. This step should be performed each time the
wrist strap ground is broken.

All personnel within touching distance of open grain
propellant (and ordnance) shall wear antistatic coveralls.

Test Items and Test Requirements

41

42
421

Test Items

The test item for the delta qualification vibration tests consists
of a live BSM which will be tested in the aft motor
configuration. The motor will be tested with an aero heat
shield over the exit cone. The motor weighs approximately 154
pounds each.

Test Requirements

Test Tolerances

Unless otherwise stated in this procedure, the tolerances
applicable to the test conditions described shall be as specified
in MIL-STD-810D. These tolerances are as follows:

Temperature: £5°F
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43

431

432

4321

4.3.2.2

4323

Test Data

All data taken with non-recording instruments will be
recorded in ink directly onto data sheets and/or log sheets.

The log or data sheets will identify the test being performed, the
test item, the item part number, and the applicable test
procedure. Corrections or changes will be made by drawing a
single line through the original entry. The new entry will be
made directly above the old and initialed by the person making
the entry. Each page will be signed and dated at the bottom of
the page by the person making the entries, and counter signed
by the test engineer after review.

Test Conditions

The live delta qualification motor will be vibration tested at a
specific temperature. The motor will be either be tested at 25°F
or at 125°F depending on which motor is controlled by this
procedure.

The MSFC TE is responsible for checking the weather conditions P{
before the move. The test site's relative humidity must be above

20%. If the humidity is not above 20%, all move operations will be

postponed until favorable weather conditions resume.

Test site's relative humidity: ﬁ 070 MSFC TE j""

"I/z?/ 12% o— A

The MSFC TE shall check with the Army MET team to ensure that vd
there is no lighting within 10 miles,

(MET team phone number....876-2465).

If lightning is within 10 miles during any time that a live
BSM is in building 4619, the MSFC TE shall make
arrangements to disconnect the motor ground from the
facility ground. The motor shall remain ungrounded until
the lightning is out of range.

When reconnecting the ground after a lightning storm, a
100Kohm resistor should be connected to the ground wire from
the motor before connecting to facility ground. This allows any
charge on the motor to slowly dissipate to ground. The resistor
should be left connected for no less than 30 seconds.

After the specified time, disconnect the ground wire from facility ground

and remove the resistor. Reconnect the ground strap from the motor to
facility ground.
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44.1 Al measurements shall be made with instruments and
equipment whose accuracy and/or calibration has been
verified.

et
Calibration Acceptable  <J 'IJ/ (MFSC TE)

a.  The proofload must be at least 350 Ibs.

b.  Lift the dummy load clear of the ground (less than 1 foot) and
lower to ground three times, holding for five minutes on the
third lift. Lifting straps and spreader bar should be attached
during the lift.

SEE APPENDIX B FOR THE PROOF TEST INSPECTION SHEETS.
45  Procedure for the Move and Setup

45.1 After review and documented approval, a redline change to
this procedure may be performed. Approval shall be by a
minimum of the MSFC TE, MSFC SE, and the MSFC QA.

452 As soon as Possible after a test failure, a deviation from the
specified test environment, or any other incident which affects
the test or test item, MSFC will notify the authorized UT/CSD
Trepresentative of the event verbally and will then generate a
Test Procedure Deviation (NASA form 3959). A copy of the Test
Procedure Deviation is Presented in Appendix A. Photographs
of any discrepancies shall also be taken.
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50 Personnel Respongingi

51 Test Wi tnessing

the authorized UT/CSD and USBI Trepresentatives and the
safety Tépresentative and test engineer at least 2 hours

in advance,
MSFC Safety Notifieq T
UT/CSD Notifieq T

52  The MSFC TE will serve as the areg coordinator for the
test. All handling of the BSM win directed by the
MSFC TE or cognizant test engineer,

53  Jim McGee (vibration) anq Jim Herring (Pyro) shall be
responsible for photographic coverage of the test
activities

54 Al involved lab directors and division chiefs gha]] be notifieq [‘{
Prior to testing.

55 The MSFC TE shall make arrangements for the live BSM to be [ tJ/
transported from the pyro 1ab to the vibration lab.

56  The area around the outside of the vibration facility shall pe [ LJ/
secured before the live BSM ig brought from the Pyro shock test
site. This areg should also be clear so that the transport
truck can drive to the vibration lab doors,

Area secured? Yk NO JjS{'MSFC TE
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6.1 Take the Test Item to the Vibration Test Room
6.1.1 Have a certified truck ready to transport the test item to the l/

vibration test room. The truck's engine will be turned off and
at least one wheel chocked.

CAUTION: Make New Ground Before Braking Old Ground.

6.12 The MSFC TE shall call security (4-4357) to arrange for a motor [\A
escort to the vibration lab.

6.1.3 Attach a ground wire to the truck chassis and verify its < @/
resistance. Resistance shall measure less than 1 ohm, Py
& Tac

Resistance measured —e/ _ MSFC QA _&

CAUTION: Exercise care not to entangle or tug on the motor
grounding strap during the following lifting operation.

6.14 SLOWLY lift the motor and pallet using the certified fork lift [
and load into the truck bed. Secure the pallet to the truck bed. V/

6.1.5 Attach the ground strap from the truck chassis to the motor case.
Verify resistance between motor case and truck chassis (<1 ohm):
Resistance measured: _. / MSFC QA ﬁ'_

6.16 Disconnect the motor to test cel] ground. ;/;/

6.1.7 Upon arrival of escort » the motor carrying truck and escort
personnel shall follow the route provided in Figure 1 moving

at a maximum speed of 10 m.p.h. r\/
6.1.7.1 Fork lift shall proceed to the point designated on Figure 1
as "destination.” The fork lift should carry the pallet containing
the empty shipping container and place it near the entrance
to the longitudinal axis vibration test room.

6.1.7.2 MSFC TE shall make sure that the necessary hardware and [‘(
materials are transported to the vibration test room.

6.1.8  Upon arrival at the destination, the truck will turn off its engine [i»},/
and chock at least one wheel. L/
6.19  Attach a long ground wire to facility (vib.) ground and verify its )|

resistance. Resistance shall measure less than one (1) ohm.
Resistance measured: D,/ MSFC QA _L
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7.0

6.1.10 Attach the free end of this ground wire to the motor and verify [-—}/
its resistance. Resistance shal] measure less than one (1) ohm.

Resistance measured: | / MSFC QA _&g

6.1.11 Remove motor to chassis ground. [q/

CAUTION: Be careful not to disconnect the ground wires during
the following moves,

6.1.12 Use the forklift to place the motor and the pallet directly beneath ,@,F]/
the overhead crane in room 156, building 4619, Rk av7 .
1%81-2093  teocnn Weirs §3%eta
6.1.13 Disconnect the ground between the fork lift and facility greg%ﬁd.
The fork lift may now exit the immediate area.

6.1.14 Remove the attach bolts between the support brackets and the pallet. M/
Place the attach bolts in a labeled bag.

6.1.15 Leave the doors that enter the high bay open while handling the BSM . [\}/

70.1 Unless otherwige stated by the MSFC TE, all personnel related M~
to this test shall stay in the vibration control room during the
test set-up and actua® tests.

702 Bare Test Figture Ryp e

Bare fixture run performed: yes no v
Comments: _Jay fdvc W gopformed bafoe maos browi ¢+ tn

71 Radial Axis Tegt Setup

711 General Information

The vibration control equipment shall be installed as shown in M/
Figure 2, and verify that the equipment calibrations are current.
MSFC will provide adapter plates to accommodate the UT/CSD supplied
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configuration. Reference Figure 3 for a sketch of this configuration.
The motor will be vibrated in each of the three orthogonal axes
as shown in Figure 3, The control signal shall be the average

72  Attach Adapter Plates to the Aft Skirt Support Brackets

721 Attach the belly straps as shown in Figure 4b for the installation [v]/
of the adapter plates.

CAUTION: Ezxercise care not to entangle or tug on the motor
grounding strap during the following lifting

operations. .
722 Lif the test item off the pallet and rotate the motor 180° so that [-}/
the aft skirt attach bracket mounting holes face up.
723 Place the motor on the wood supports. [‘7/

REMINDER: Be sure to put the custom shims in their correct
positions and orientation before sliding holts
through the adapter plates.

CAUTION: When using grease, personnel shall wear Neoprene-
Latex gloves. Contaminated materials shall be
disposed of as hazardous waste,

724 Place the adapter plates on the BSM brackets and insert the bracket u/
to adapter plate bolts (wet with HD-2 greasge) through the brackets

and adapter plate.
725 Place the appropriate nuts and washers on the bolts but DO NOT [\//
torque.
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726

727

7.2.8

729
73

74

75
%6

Install adapter plate to vibration table fasteners through the adapter k}/
plates and secure with wing nuts.

vorque the EWB0420-8:31 bolts (10107-8-31 alternate) with, NAS1587-8C [@¢~
washers and TLN 1021CPD2-8 self-aligning nuts at “A”, “B”, and “D”

positions (as marked on Supports, 6 places) to 605 to 710 in-lbs (51 to 60 ft -

lbs) above Ing torque. At the “C” position, torque the EWB0420-10-32

bolts (10107-10-32 alternate) with NAS1587-10C washers

and TLN1023CD3-10 self-aligning nuts (2 places) to 1175 to

1380 in-lbs (98 to 115 ft -1bs) above running torque. Insure that bolt

grip is free from the threaded area of nut and that threaded portion of

bolt protrudes above nut; if not, use alternate length bolt.

A, B, D torque values: __ SSE-(h MSFC QA £

C torque value: 1 ft-la. MSFCQA___ O —
Torque wrench SN: RTwW - A R( =
Mt CM3oc 3

CAUTION: Be careful not to disconnect the motor ground
while lifting,

CAUTION: The following step involves working with a suspended
load. Keep feet and hands out from under the load.

Lift motor off of the wood Supports to waist height and rotate ['\/f
180° so that the bracket mounts are face down.

Adapter Plate Attachment to the Vibration Table [\3/

The adapter plates shall be attached to the vibration table using
the fasteners that are normally used by the vibration lab.

should be torqued to 65 foot-pounds.
Record torque value: (5 Fe-15 MSFCQA_&(
Torque wrench SN: _37W - ZR¢e

Disconnect the lifting straps from the motor and crane. [\/
LT  VIBRATIoNS ISSTRUM e oo 170U AS SHOWA) C \J/
n 'Ft(:.3_ Vo OQ‘\LB}‘U
9-23-473

2r g -23 '93
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80

Thermal Conditioning s

General Information:

The BSM motor will be temperature conditioned for a minimum of 24
hours prior to vibration, and shall be maintained at temperature during
vibration. The motor will be conditioned to 125 (+5, -0)°F or to 25 (+0, -5)°F.

temperature. Should the motor be out of conditioning
tolerances for greater than 30 minutes, it must be
reconditioned for twice the time out of tolerance.

Motor #1 °F Motor #2 _ZL°F

Motor SN Motor SN L0 734
81 Conditioning Chamber Setup for Radial Axis

8.11 Use the overhead crane to place the conditioning chamber over [/
the motor.

812 Once the chamber is in place, attach the necessary hoses and [»}/
instrumentation from the conditioning unit to the chamber.
813 Make sure the chamber thermocouple is in the correct position [/]/
for measuring the air temperature around the motor.
814 Make sure the motor ground strap is secured. [\,]/
4

8.15 Activate conditioning unit and monitor the temperature. The
chamber is considered "at temperature” when the temperature
has stabilized at the desired value.

Record time when chamber reached desired value: /[.0( dun 7/34/ 95
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9.0

Post Test Verificati

The procedure delineated in the above document has been
satisfactorily completed and :

a. All sequences in the procedure have been completed (or
deleted by approved deviation)

b. All Procedure changes have been recorded and approved.

. 7
Submitted Verified by: _7/;7’@76 %944
Test Engineer
Date: 07/24’(7 J

Motor Serial Number: ___ (G075 ¢
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Appendix A

Test Procedure Deviation
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Figure 1

TC? NO ..
[ TEST PROCEDURE OEVIATION
JEST ENMGINEER: ’QUALIT' DATE
REQUIAEMENTS ENGINEER: OTHREAR:
SHEET oF
TITLE:
-] race | =a CHANGE/REASON PERM/
|
t
-
ORIGINATOA: ORGANIZATION:
ABOVE OLVIAT OMNIS) INCREASE NAZARD LEVEL: SAFETY: ABOVE DEVIATION(S) AFRECT TEST REQUIRE.
MENTS.
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Figure |

o, TC’&o\
- [ TEST PROCEDURE DEVIATION
EST ENGINEEA: ioum.l‘rv OAaTg
REQUIREMENTS ENGINEEN. OTMER.
SHEET (24

TiITLk:

& ] race | sa { CHANGE/REASON e
ORIGINATON: ORGANIZATION:
ASOVE CEVIATOMIS) INCAEASE NAZARD LEvVE (. SASETY:

81

ABOVE DEVIATIONIS) AF FECT TEsST REQUIRE.
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Fizure ¢

DEVIATION LOG

REVISION

PROCEDURE

CATE
1SSUED! SIGNED]

REASON/REMARKS

e ) e e ) e | e
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Figures
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Specimen ——pm

UUT(s)

rL Accelerometer
-

Fixture ———pm|

3

Vibration Exciter

Power
Amplifier

|

Accelerometer
Signal Conditioner

'

Digital Vib/
Shock Control
System

Printer

FIGURE 2. BLOCK DIAGRAM OF VIBRATION TEST SETUP
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(A) CHOKED (B) SADDLED

A

(C) 3-D IN SADDLED POSITION

FIGURE 4. LIFTING STRAP ATTACHMENTS

‘%AWN BY:
a3
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Appendix C

Proof Test Inspection Sheet
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of 1ift: b. Hoisting Equipment
C. Total:
Checklist
a. Assessment Prior to Critical Lift
L Maintenance records -_
2, Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4. Assessment prior to critical lift complete per -_—
MSFC-STD-126E
b. Operator's Certification Validation;
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d. Dummy load lift of ~—_1Ibs. completed and no —_—

discrepancies noted.

For additional information, observations and remarks

I certify that the critical lifting equipment and personnel have been
reviewed and found to be in compliance with the requirements of MSFC-
STD-126E

MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2.
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4,

a. Building:

b. Date of lift:

Checklist
a. Assessment Prior to Critical Lift

Maintenance records

Equipment tagged with appropriate max

working loads

of hoisting equiptment as configured

1

2.

3. Load to be lifted does not exceed max working load
4. Assessment prior to critical lift complete per

MSFC-STD-126E

b. Operator's Certification Validation;

Handling Procedure Number

Weight to be Lifted (in Ibs.)

a. Item:

b. Hoisting Equipment

C. Total:

Crane Rigger Flagman
Forklift Driver Personnel Hotst
c. Visual inspection shows no evidence of damage, excesstve
wear or abuse.
d. Dummy load lift of ———_lbs, completed and no

repancies noted.

For additional information, observations and remarks

MSFC PCH Move Manager

MSFC Safety

MSFC Quality
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
—_— —_—
b. Date of lift: —_ b. Hoisting Equipment
—_—_—
c. Total:
—_—
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2 Equipment tagged with appropriate max
working loads
3. Load to be lifteq does not exceed max working load
of hoisting €quiptment as configured
4. Assessment prior to critical Jift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hojst
c Visual inspection shows no evidence of damage excessive

wear or abuse.

d Dummy load 1ft of ———_Ibs, completed and no

discrepancies noted.

For additional 1nformation. observations and remarks

I h i liftin m an Isonnel have been
revi fi in complian with rements of MSFC-
§TD-12§E.

MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2, Handling Procedure Numbper
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: _ a. Item:
b. Date of lift: b. Hotsting Equipment
C. Total:
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2. Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4. Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d Dummy load Iift of Ibs, completed and no

discrepancies noted.

For additional lnformatlon. observations and remarks

I certify that the critical Mtlng ¢quipment and personnel have been
review fi e in complian with the r remen f FC-
D-1

~
N
g

MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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A:\Zoo1a

Thursday oOctober 14, 1993
Booster Separation Motor:

Temperature:

266
002

266
002

266
002

266
002

266
002

266
002

266
002

- 266
002

266
002

266
002

266
oo2

266
002

266
002

266
002

266
002

266
002

266
002

266

12:51:03
75.6 F 003

12:53:03
75.5 F 003

12:55:03
75.5 F 003

12:57:03
75.5 F 003

12:59:03
75.5 F 003

13:01:03
75.6 F 003

13:03:03
75.5 F 003

13:05:03
75.5 F 003

13:07:03
75.5 F 003

13:09:03
75.5 F 003

13:11:03
75.5 F 003

13:13:03
75.6 F 003

13:15:03
75.6 F 003

13:17:03
75.5 F 003

13:19:03
75.5 F 003

13:21:03
75.5 F 003

13:23:03
75.5 F 003

13:25:03

75.4

75.3

75.3

75.3

75.4

75.3

75.3

75.3

75.3

75.4

75.4

75.3

75.3

75.3

75.3

Motor Temp. HLSTZ),Q)/
Vibredion

09:11:54 pm

25 deg. F (+0 deg., -5 deg.)
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A:\Z001A

Thursday October 14, 1993

002-%%%%. % F 003-4kx% % p

266 13:27:03
002—****.* F 003-****.*

266 13:29:03
002-*%k%%x % F 003-%%%* x

266 13:31:03
002~*%%% % F 003-%%%% %

266 13:33:03
002-****.* F 003—****,*

266 13:35:03
002=%%%*x % F 003-%kk% _x*

266 13:37:03
002~%%%% % F D03=%k*% %

266 13:39:03
002-%%%% % F 003-*%%% *

266 13:41:03
002-**x%* x P 003-%%k* u*

. 266 13:43:03
002-%%%% % p 003~**k* *

266 13:45:03
002~%*%*% % | 003 -%%%x _=*

266 13:47:03
002~*%%% * F 003 -*%%% _x%

266 13:49:03
002-%k%% % F Q03-—kk%sk %

266 13:51:03
002-%%k** % F 003-%k%x_x*

266 13:53:03
002=%*%% x p 003 -%kkk% =*

266 13:55:03
002~%%%x% % P 003-*%%k% %

266 13:57:03
002-****.* F 003—****.*

266 13:59:03
002~%**% % F 003-*k%%#% *

266 14:01:03
002-%*x% *x P 003-kk%*_x

266 14:03:03

09:11:54 pm
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A:\Z2001A

Thursday October 14, 1993

002-%**%. % F 003-%k%x % p

266 14:05:03
002-**%x*x x F 003-%kkx 3

266 14:07:03
002-%%x*x x p 003-%kxx x

266 14:09:03
002-%*%xx % p 003-%*kx %

266 14:11:03
002-%%%% * p 003~%kk%_#*

266 14:13:03
002~%%x% * F 003-%%%k%k_*

266 14:15:03
002-*%*xx % F 003-%k*k%x _x*

266 14:17:03
002~*%%x%x % F 003~-%%kkx_%

266 14:19:03
002-%%%x% % p 003-%%%% %

. 266 14:21:03
002-%%x%x% % F 003-*%&k% x*

266 14:23:03
002-%%*x* % F 003-k%k% =

266 14:25:03
002-%%x%*% % F 003 ~%*kkx *

266 14:27:03
002-%%x% x p 003 -%k%%_x

266 14:29:03
002-%%*x % p 003-%%%% _»*

266 14:31:03
002-***xx % F 003-%*%%_ =

266 14:33:03
002-**%x%x % p 003=%%*% %

266 14:35:03
002-%%x% % F 003-%*%k%x »

266 14:37:03
002-%%%x%x % p 003 -**x%x x*

266 14:39:03
002-**x%x _ % p 003-%%kk% =%

266 14:41:03

09:11:54 pm
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T O02<%kkkk % F 003-%%%xx_x F

266 14:43:03
002-%*%% _x p 003~%kkk% %

266 14:45:03
002-*%*x%x % F 003-%kkkx x

266 14:47:03
002-%%%% % F 003-%%%x% x

266 14:49:03
002~%*%% _x F 003~%**x_ %

266 14:51:03
002-%%%x x F 003-%%%xx %

266 14:53:03
002-**x%x _x p 003-%%k% %

266 14:55:03
002-*%%% * F O03-%%%k% =%

266 14:57:03
002~*%*% x F 003-%k%% %

266 14:59:03

‘*002-****,* F 003-%%%x_#

266 15:01:03
002—**** < x F 003-**** o x

266 15:03:03
002-%%x% _* F 003-%k*%k =

266 15:05:03
002-**%x% x p 003~kkk% =

266 15:07:03
002-***% » p O003-%%%x_=x

266 15:09:03
002-*%%% % F 003-kkkk %

266 15:11:03
002-%*k%x *x F 003-%%x#& %

266 15:13:03
002-**%x% _ x p 003-%*k% %

266 15:15:03
002-%%x%%_x F 003~%*%k% %

— 266 15:17:03
002-*%%* x p 003-%kkk x*

266 15:19:03

09:11:54 pm
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002-****.* F 003—****,

266 15:21:03

002—****.* F 003—****.

266 15:23;:03

002—****_* F 003—****.

266 15:25:03

002-%*%%.% F 003-snss,

266 15:27:03

002-****.* F 003-****.

266 15:29:03

002=%%*%. % F 003-snwx,

266 15:31:03

1993

* F

* F

* F

* F

* F

* F

002—****.* F 003—****.* F

266 15:33:03

002—****.* F 003-****.* F

266 15:35:03

002-%*%%.% F 003-snss_ % F

266 15:37:03

002—****.* F 003—****.

266 15:39:03

002—****.* F 003-****.

266 15:41:03

* F

* F

002—****_* F 003—****.* F

266 15:43:03

002—****.* F 003-****.* F

266 15:45:03

002-%%%%. % F 003-awsu_ % F

266 15:47:03

002-%%%%. % F 003-skxu_ % F

266 15:49:03

002—****.* F 003—****.

266 15:51:03

* F

002-****.* F 003-****.* F

266 15:53:03

002-****.* F 003-****,

266 15:55:03

002-%*%% .+ F 003-ssss,

266 15:57:03

* F

* F

09:11:54 pn
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002-*%%% % F 003-%%*x % p

266 15:59:03
002-%%%% % F 003~%kk%k_+

266 16:01:03
002-%%%%x % F 003=kkkk x

266 16:03:03
002-***% x F 003-%kk% %

266 16:05:03
002-*%%% % F 003 ~%kkk *

266 16:07:03
002~**%% % F 003-%kx%x_ =*

266 16:09:03
002-%*%x%x % p 003 -%k%kkx %

266 16:11:03
002-%%%x x F 003 —%xk%k _x

266 16:13:03
002-%%x% % p 003 —-%k%kx %

266 16:15:03
002-**%%x % F 003—%*xkx_+

266 16:17:03
002-%*%x% % P 003-%k%% _*

266 16:19:03
002-%%%x% % F 003 -%kkx »*

266 16:21:03
002~**%%x _» F 003 —%kk* =%

266 16:23:03
002=-*%%x% x F 003 ~%%kk%x =

266 16:25:03
002~**%%x % F 003-%kk% =

266 16:27:03
002-%*%% * F 003 -%%%k =*

266 16:29:03
002-*%%x% x F 003-kkx% *

266 16:31:03
002-%%%x% % p 003-k%k* %

— 266 16:33:03
002-%**% _* F 003-%%%x x*

266 16:35:03

09:11:54 pm
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T 002-%%%% % F 003-kkkk, % F

266 16:37:03
002—****.* F 003—****.*

266 16:39:03
002-%%%% * F 003-%%k%* %

266 16:41:03
002~*%%x% % F 003-%kkk* %

266 16:43:03
002-%*%% % F 003—kkkk %

266 16:45:03
002~%%%** % F Q03-%kk*_ *

266 16:47:03
002=**%* % F Q0Q03-%%k%_x

266 16:49:03
002-%*%% % F 003-k%k*_=x

266 16:51:03
002—*%%% * F QQ3—kkkx_

266 16:53:03
002~%%%* % F QQ3-%*k%_x*

266 16:55:03
002-****_* F 003—****.*

266 16:57:03
002~***% . % F Q03— _

266 16:59:03
002-****.* F 003-****_*

266 17:01:03
002-%***x % F Q03-%k%#%_ %

266 17:03:03
002~%%%x% * F 003=-%kkk%x %

266 17:05:03
002-%%*% % F 003-%k*%_ %

266 17:07:03
002-*%%* % F Q03-%%kk%_=*

266 17:09:03
N02-kkk%x % F 003-%kkk*_ 3

266 17:11:03
002-*%%% % F Q03—kkk*_x*

266 17:13:03

09:11:54 pm
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002-****.* F 003-****.* F

266 17:15:03
002~**%% * F 003-%kk%_*

266 17:17:03
002-****.* F 003—****,*

266 17:19:03
002-%%%% % p 003 -*%kx%x =%

266 17:21:03
002-**%% _x p 003-%kkk_%

266 17:23:03
002-**%% % F 003 -kkkx %

266 17:25:03
002-***% % F 003~%kk%_*

266 17:27:03
002-%**%% x F 003-%kkx x*

266 17:29:03
002~%%*%x x p 003-*%%%_x

- 266 17:31:03
002-*x%% _x F 003-%%k%% _x

266 17:33:03
002-%%%% x p 003-%k%% %

266 17:35:03
002-%*%%_x F 003-*%k*% x*

266 17:37:03
002-%%x%% % F 003-%k%k*_x*

266 17:39:03
002—****.* F 003-****.*

266 17:41:03
002-%%%x*x * F 003 -%k%& %

266 17:43:03
002~%%%% % F 003-%k%# _*

266 17:45:03
002-%*%% *x F 003 -%%*% %

266 17:47:03
002-%*%% % F 003-%%%% _x

266 17:49:03
002~*%x%% % F 003-**%%_*

266 17:51:03

09:11:54 pm
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T002-%knw 4 F 003~%*%x_x F

266 17:53:03
002-%%%% + p 003~%*x%_» p

266 17:55:03
002-%%%x 4 F 003-%%xx_» F

266 17:57:03
002~**xx F 003-%%xxn_ x F

266 17:59:03
002-%%%x 5 F 003-%sxx_x F

266 18:01:03
002-%%xx_x F 003-%%xx_x F

266 18:03:03
002-%*%*x + p 003-%%%x_ » p

266 18:05:03
002-*%%x & p 003~%**x x p

266 18:07:03
002-%*%% & p 003-%%%x% % p

266 18:09;:03
"002-****.* F 003-#%xx & g

266 18:11:03
002~%%xx F 003-%%xx_x F

266 18:13:03
002-k%%x_x F 003-%%%x_x F

266 18:15:03
002-%*%xx_x F 003-%%xx_x F

266 18:17:03
002-%%%x F 003-%%%x_x F

266 18:19:03
002-%%xx_x F 003-%%xx_x F

266 18:21:03
002—%%%x » F 003-#%x%%_3» F

266 18:23:03
002-%%%x 4 F 003-#%xxn_x F

266 18:25:03
002-%%kx 4 F 003-%%%x_ x F

266 18:27:03
002-%%%% » p 003~**%%_x p

266 18:29:03 101
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002-%%%%. % F 003-~nsss_ 4 F

266 18:31:03
002-**%x% x p 003-~%%k&s %

266 18:33:03
002-%**% x p 003~*%k%sk x

266 18:35:03
002-%%*% _ x p 003 -*kxn x

266 18:37:03
002-%*%x% _x g 003~*%k%s x

266 18:39:03
002-%*%% % p 003—%%x%_=x

266 18:41:03
002-%*x%x _» p 003 -%4kx_x

266 18:43:03
002-****.* F 003—****.*

266 18:45:03
002-%**% x p 003 -%%xx %

266 18:47:03
002-*%x% % F 003-*kkk_x%

266 18:49:03
002-*%%%x _x p 003~%k%x_x

266 18:51:03
002~*%%% x F 003-%*%x _x

266 18:53:03
002-%**x%x % p 003-**%x =

266 18:55:03
002-%*%x% x p 003 —kkkx_»

266 18:57:03
002-%*%% x p 003-**x*kx_x

266 18:59:03
002-%*%x% % p 003-%%xx_x

266 19:01:03
002-****.* F 003-****.*

266 19:03:03
002-%*%%x % p O003-%%kx_ x

266 19:05:03
002-%%x% % p 003-%%kx 3%

266 19:07:03

09:11:54 Pm
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(002=%3%k % B 003-knwn, x F

266 19:09:03
002-%*%x_ % F 003~%%kdhn_x

266 19:11:03
002~%*xx » p 003-%%kx x

266 19:13:03
002-%**% » p 003-%k%kx_x

266 19:15:03
002-**x% * p 003=%%%k*_»

266 19:17:03
002-*%%% x p 003-%*xxx 2

266 19:19:03
002-%%%% * p 003-%%kkx_x

266 19:21:03
002-#*x% * p 003=%%*%*x_ x

266 19:23:03
002-%*%% x p 003-kkkk %

. 266 19:25:03
002-%%*% x» p 003~%kkx_x

266 19:27:03
002-%%%x x F 003-*%%% »

266 19:29:03
002-%%%% _x» p 003~%%xx_ 4+

266 19:31:03
002-*%x%x _x p 003~%*%% %

266 19:33:03
002~%*%% _ *x p 003~%%ukx_x

266 19:35:03
002-%**% x F 003-%%x%_x

266 19:37:03
002-***% *» p 003=%%x%_x

266 19:39:03
002-%*xx % p 003~%%kx% %

266 19:41:03
002-%%%* % p 003-%%k% %

266 19:43:03
002-%%%xx x p 003~%%xx x

266 19:45:03

09:11:54 Pm
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T 002~kk%% % F 003-%xxx_ 4 F

266 19:47:03
002~%%%* & p 003-#**% x

266 19:49:03
002-%%%%x x F 003-#%xx_x F

266 19:51:03
002-%%%% % p 003~%*%% % p

266 19:53:03
002-%*%% * p 003-%%%% % p

266 19:55:03
002-*%%% % p 003-**x%_ x p

266 19:57:03
002-*%%% » p 003-*%%% x p

266 19:59:03
002-*%%x_ x F 003~%%%x_x F

266 20:01:03
002-****,* F 003-****.* F

266 20:03:03
T002-k%k%%_ % F 003-%x#%_x p

266 20:05:03
002-%*%%% * p 003-%**% x p

266 20:07:03
002~%%%+ * f 003~%**% % g

266 20:09:03
002-****.* F 003—****.* F

266 20:11:03
002-%%%x s« F 003—%%xx_x F

266 20:13:03
002-***x » p 003-*%%% x p

266 20:15:03
002-%**% » p 003-*%*x = p

266 20:17:03
002-**x% « p 003-*%%x % p

266 20:19:03
002-%*%x » p 003-%*%xx_x F

266 20:21:03
002-**%x & p 003 -%kxx x F

266 20:23:03 104
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002—****.* F 003-****.* F

266 20:25:03
002-*%%% % P 003-%kk%_x*

266 20:27:03
002-**%%x% % F 003-%kk% x

266 20:29:03
002-*%%*% % p 003-%%%* %

266 20:31:03
002-%%%x * p 003-%%kkk %

266 20:33:03
002-%*x% % p 003-%%%% _x*

266 20:35:03
002~**%% _ % p 003=%*%%_x*

266 20:37:03
002~**%%x % p 003-%%%x%_%

266 20:39:03
002-%%*% % F 003-% %% %

266 20:41:03
002~***% _x F 003 —kkkx %

266 20:43:03
002-**%% _ x p 003-% k%% _x*

266 20:45:03
002-****.* F 003—****.*

266 20:47:03
002~-*%%%x % F 003~%kkx %

266 20:49:03
002-%*%%x % p 003-%%k%%_x*

266 20:51:03
002-*%x% % F 003-%%kx& %

266 20:53:03
002~%%*% % p 003~kkk+ x

266 20:55:03
002-***%x % p 003-dkkkk _*

266 20:57:03
002-**%% % F 003~%*kx%_#

266 20:59:03
002-**%% % F 003-%*x% %

266 21:01:03

09:11:54 pm
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T002-%k%%_% F 003-%*%% % p

266 21:03:03
002-%%%x % p 003-%%%% *x p

266 21:05:03
002-%%%x & F 003-%%xx % p

266 21:07:03
002-*%%*x + F 003-%*%%% * p

266 21:09:03
002~%%*%_x F 003 ~%*%% * F

266 21:11:03
002-%%%% % F 003-%%xx % p

266 21:13:03
002-**%xx % p 003-%*%%x*x x p

266 21:15:03
002-%%%% % p 003-%%*x % p

266 21:17:03
002-%**x% % p 003~-%4x% % p

— 266 21:19:03
002-%%*% & p 003-%%*x % p

266 21:21:03
002-%*%%x * F 003-*%%% x p

266 21:23:03
002-%*%x x p 003-***x »

266 21:25:03
002~%%kx » F 003-%%%%_x F

266 21:27:03
002-*%*x % F 003-%**% % p

266 21:29:03
002-%**%x % p 003-%%x% & p

266 21:31:03
002~-***% x p 003-*%xx x p

266 21:33:03
002-%%%x% % p 003-%%**x% « F

266 21:35:03
002-*%x% % p 003-**%x % p

T 266 21:37:03
002—%%xx % F 003-%%%x%_« F

266 21:39:03 ‘ 106
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T 002-k%kkx % F 003-****,* F

266 21:41:03
002-**x% F 003~%kx% %

266 21:43:03
002-%%xx % F 003 -kknk x

266 21:45:03
002-%%ktx_ & F 003 -kkx %

266 21:47:03
002~%%k%k _x F 003-****,*

266 21:49:03
002-**%xx % p 003-%%xx &

266 21:51:03
002~%*x% % F 003-*%%4% x

266 21:53:03
002-%*%x 5 F 003 %%k =«

266 21:55:03
002-**%x x p 003-%%kx x

266 21:57:03

"ooz—****,* F 003-%%%%_x

266 21:59;:03
002-%%%xx % F 003-%%%%_x«

266 22:01:03
002-**%x % p 003-%%%%_x

266 22:03:03
002-%**% x p 003-%x%x_x

266 22:05:03
002-%%%x 4 F 003-%kux_ 2

266 22:07:03
002-%**%% x p 003~%%hx_x

266 22:09:03
002~%%x%%_x F 003~**%%_»

266 22:11:03
002-*%%% * p 003-%%k*k% 4

266 22:13:03
002-**%x% x p 003~kk%x_x

266 22:15:03
002-%kx% x% F 003-%%%x_x

266 22:17:03

09:11:54 pm
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002—****.* F 003—****.* F

266 22:19:03
002-*%%% x p 003-%k%x_x

266 22:21:03
002—-*%%% » p 003-%%x%_x

266 22:23:03
002-%*xx x p 003-%k%kk* %

266 22:25:03
002-%*x% x p 003 ~%%%%x %

266 22:27:03
002-%%%% x p 003 ~%kkkx_»

266 22:29:03
002-%**x% *x p 003-* k%% _x

266 22:31:03
002-*%%x x p 003 -kkkx x

266 22:33:03
002-%%%% x p 003-%%%x %

266 22:35;03
002-%%%% x p 003 ~%%kx

266 22:37:03
002-%*%x% » p 003~*%xkx

266 22:39:03
002-*%**% x p 003 <*%xx_+

266 22:41:03
002-****,* F 003-****.*

266 22:43:03
002-%%%% % p 003 -%%*%# x

266 22:45:03
002-****_* F 003-****.*

266 22:47:03
002-%%%x% x p 003-%*kx x

266 22:49:03
002-***x%x * p 003~%k%kx_x

266 22:51:03
002-*%%x x F 003-%%%%_a

— 266 22:53:;03

002-****.* F 003-****.*

266 22:55:03

09:11:54 pn
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~002-%*%% x 003~%%%*% % P

266 22:57:03
002-%*%%. % F 003-%s% % p

266 22:59:03
002-%*%% % F 003~*%%x x F

266 23:01:03
002-%*%%. % F 003-asx_ % p

266 23:03:03
002-%%%x% x p 003-%%%%x % p

266 23:05:03
002-%%x% + F 003-**%x% % p

266 23:07:03
002-**%xx x p 003~*kx% % F

266 23:09:03
002-***x% % p 003-%*%x*% x F

266 23:11:03
002-**%% . % F 003-%xxx_ %

266 23:13:03
002-%*%%. % F 003-ass% % p

266 23:15:03
002~-%*%%xx * p 003-%*x%x x p

266 23:17:03
002-%%** x p 003-*%x% % p

266 23:19:03
002-**%% . % F 003-%uax_»

266 23:21:03
002—****.* F 003—****.* F

266 23:23:03
002-**x%x x p 003-%*%x% x F

266 23:25:03
002-%%%x % p 003-%*%x% % p

266 23:27:03
002-%%%% . % F 003-%sx. %

266 23:29:03
002-*%%* % F 003-%%*x & p

-~ 266 23:31:03
002-%%*xx x F 003-%*%% % F

266 23:33:03 109
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002k kkx % F 003-%%%x%_» F

266 23:35:03
002-**%% % p 003-%%ks% *

266 23:37:03
002-*%*% % F 003-%%%% _x*

266 23:39:03
D02-*%*% + F 003-%*%kdx %

266 23:41:03
002~**%*x% % p 003 -%%%x x*

266 23:43:03
002-%*%*% % F 003-%%k&x_x

266 23:45:03
JO2-%*%k%x % p 003-*%kk% _x*

266 23:47:03
002~%%%% _x | 003 -%kk* =

266 23:49:03
JO2~kkkx % F 003 ~kk%k _x

.. 266 23:51:03
JO2-%**x % F 003 -%%%#& _»

266 23:53:03
JO2-**%%x * | 003-%%k% _x

266 23:55:03
JO2~**%%x % p 003-%%%xx %

266 23:57:03
J02~kkx% F O03~%xk%

266 23:59:03
002-*%%* * p 003 -%*%x %

267 00:01:03
J02-%*%xx % F 003 -kkks x

267 00:03:03
002-%%*% _ *x F 003-kkkx_x

267 00:05:03
D02-*%*% % F 003~#xax_ %

267 00:07:03
102-%%%* * 003 ~**xx =%

— 267 00:09:03
JO2-**xk % F 003-%%%x_x

267 00:11:03

09:11:54 pm
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T 002-%k%kx % p 003~**%% % p

267 00:13:03
002=**%%. % F 003-#rs_ « F

267 00:15:03
002-**%x % p 003-%*x% * p

267 00:17:03
002-*%%%x_» F D03-%kkx_» F

267 00:19:03
002-%%%xx * p 003-%*x%x _* p

267 00:21:03
002-**x%x % p 003-**%% x p

267 00:23:03
002~%*%% % p 003-%**%x% x F

267 00:25:03
002~%%%%_« F 003-%%%%_x F

267 00:27:03
002-**%x% x p 003-%*%x% _* p

267 00:29:03
002-****.* F 003-****.* F

267 00:31:03
002—****.* F 003—****.* F

267 00:33:03
002-%*%%x » p 003-%*x% * p

267 00:35:03
002-****.* F 003-****.* F

267 00:37:03
002-%*%*% % F 003-suws_ % F

267 00:39:03
002-***x% *x p 003-%%*%%x _x» p

267 00:41:03
002-%*%% x p 003-*%%x% x p

267 00:43:03
002-***% % F 003-snss_ s F

267 00:45:03
002-%%%% x p 003-%%%x % p

T 267 00:47:03
002-%***x % p 003-%*x%x x p

267 00:49:03 111
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002~k%k% % p 003~%*%% % p

267 00:51:03
JO2-kkxk % F 003-%%xx_x

267 00:53:03
002-%%%% % p 003-*%x%_x

267 00:55:03
J02-%*%x% % p 003-*%%x 3

267 00:57:03
02-*%%% % p 003~%%%x_x

267 00:59:03
302—****,* F 003—****.*

267 01:01:03
J02-%*%x%x % p 003 -%kkx_x

267 01:03:03
JO2-%*%x%% x p 003-%%x%_x

267 01:05:03
J02-***% % p 003~%kkx %

. 267 01:07:03
d02~*%*x% % 003-knkx_x

267 01:09:03
002-%%%% » p 003-%kxx_x

267 01:11:03
J02-***x » p 003~%krx_ x

267 01:13:03
JO2-kkkx » F 003-%%%x%_x

267 01:15:03
302—****.* F 003—****.*

267 01:17:03
J02-*%%% * p 003—%k%x

267 01:19:03
002-%*%* » p 003-%kxn_ x

267 01:21:03
JO2~*%kx x F 003-%%xx%_x

267 01:23:03
302-****.* F 003-****,*

267 01:25:03
302-****.* F 003-****,*

267 01:27:03

09:11:54 Pnm
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— 002-~%%%k* = F 003-%%&x_x« F

267 01:29:03
002-*%%% % F 003-%%%x_ x F

267 01:31:03
002-*%%.% F 003-#s4%_ % p

267 01:33:03
002-%*x%x + p 003-%*%x % F

267 01:35:03
002-%%%%. % F 003-%#4%. 4 p

267 01:37:03
002-*%%%x x p 003-***%x x p

267 01:39:03
002—%*4%. % F 003-a#s%_# p

267 01:41:03
002-*%*x x p 003-%%%x % p

267 01:43:03
002-*%x%x% x F 003-%%%x_ x F

267 01:45:03
002-*%%% . % F 003-ksx %

267 01:47:03
002-%%*% x p 003-*%%% » p

267 01:49:03
002-*%%xx % p 003-**%x % p

267 01:51:03
002-**%%. % F 003-#s4%_ 4 p

267 01:53:03
002-**%x % p 003-%*%x x p

267 01:55:03
002-**%% % p 003-*%*x % F

267 01:57:03
002-*%x% x p 003-%*%*x & p

267 01:59:03
002-%#%%. % F 003-##4x_ 4 p

267 02:01:03
002-%%%%x _x p 003-%%%x x p

~ 267 02:03:03
002-%%*%x % p 003-*%*%x *x p

267 02:05:03 113
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T 002-kkxk % F 003-%%%x_sx F

267 02:07:03
002~%%xx_x F 003 -k%as_x F

267 02:09:03
002~%%%x & p 003-%*%%_x p

267 02:11:03
002-%%%% & p 003-%x%%_» p

267 02:13:03
002-*%** » 003-%%x% _* p

267 02:15:03
002~%%x% + p 003-%*#% * p

267 02:17:03
002~%%x% + p 003~*%%% x p

267 02:19:03
002-%%%+ % p 003~**%% * p

267 02:21:03
002-%%%+ & p 003~%**%x & p

267 02:23:03
002-%%%%_x p 003~k*%* % p

267 02:25:03
002-**%% x p 003-*%%% % p

267 02:27:03
002-%*%* » p 003~*%%% x p

267 02:29:03
002-%4*% » p 003-*%%% x p

267 02:31:03
002-%+x% x p 003-%*xx x p

267 02:33:03
002-***% x p 003-***% % p

267 02:35:03
002-**+% » p 003-*%x* * p

267 02:37:03
002—****.* F 003-****_* F

267 02:39:03
002-%*%x x 003~-***% % p

— 267 02:41:03
002-*%%% x p 003-*%x% % p

267 02:43:03 114
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T 002-%%k% % F 003-knsn_ % F

267 02:45:03
002-%%*x%x » F 003-*%%% % p

267 02:47:03
002-%%%.% F 003-%xsx_x

267 02:49:03
002-%***x % p 003-**x% » p

267 02:51:03
002-%%**. % F 003-sssu_x F

267 02:53:03
002~%%%x x F 003~k%kkx % F

267 02:55:03
002-%%%%. % F 003-%xns_ F

267 02:57:03
002~*%%x_ » p 003-*%xx% x p

267 02:59;:03
002-%%%% » p 003-%%xx x p

267 03:01:03
002-%*%% % p 003-%%*%_ x p

267 03:03:03
002-%%%%. % F 003-ssxx_ s F

267 03:05:03
002-**%x x p 003-%*%x x p

267 03:07:03
002-%x%%_x F 003—% k%% x F

267 03:09:03
002-%*x% % F 003-%*x% % p

267 03:11:03
002-*%%% % p 003-*%*x x p

267 03:13:03
002-*%%x % p 003-%***x » p

267 03:15;03
002-***% » p 003-%%*% » p

267 03:17:03
002-%%k* » F 003 -*%kx « F

~ 267 03:19:03
002-%%*% * p 003~-**x%_x p

267 03:21:03 115
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(002-%x%%. % F 003-wssx, 4 p

267 03:23:03

002-%%x% » 003-%kkk%_x

267 03:25:03

002-****.* F 003—****.*

267 03:27:03

002-%%%%x » p 003-%kukk %

267 03:29:03

002-****_* F 003-****.*

267 03:31:03

002-***% % p 003-%%k% %

267 03:33:03

002-%*xx x p 003-%%kx x

267 03:35:03

002—****.* F 003-****.*

267 03:37:03

002—****.* F 003-****.*

267 03:39:03

002-%%%% x p 003—%kk% _ x*

267 03:41:03

002-#%*% * p 003-kkkx_#

267 03:43:03

002—****.* F 003-****.*

267 03:45:03

002-%%%%x % p 003-k%k% %

267 03:47:03

002~%*%** % p 003-%*%k% %

267 03:49:03

002-%*%% % p 003-%k%kw% %

267 03:51:03

002—****.* F 003—****_*

267 03:53:03

002~k**x % p 003-%kxk %

267 03:55:03

002-%*%% % p 003-kkkx x

267 03:57:03

002—****.* F 003—****.*

267 03:59:03

09:11:54 pm
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002—****.* F 003—****.* F

267 04:01:03
002-%%%% % p 003-%kxkx %

267 04:03:03
002-%%%*% % p 003-%kkx_x

267 04:05:03
002-%%%% * p 003-%%xx x*

267 04:07:03
002-%%%x x p 003 ~kknn %

267 04:09:03
002-%%*% x p 003~%%x%_ x

267 04:11:03
002-**x%x *x p 003-* %% »

267 04:13:03
002~***% % | 003-%kk%_x

267 04:15:03
002-***%x % p 003—*ka%x %

267 04:17:03
002-%**%*x x p 003~kkkk &

267 04:19:03
002-%%%x *x p 003~%*%%k

267 04:21:03
002~%*%x * p 003-*%%% %

267 04:23:03
002-%%*% % 003-%%*%x %

267 04:25:03
002-%**x x p 003-*%kkx_x

267 04:27:03
002-****,* F 003-****.*

267 04:29:03
002-**%x % p 003~%*k%k %

267 04:31:03
002-%%x%% * p 003-%kkx_x

267 04:33:03
102-%k%* % 003-%%%x_ =*

T 267 04:35:03

002-%**% » p 003 -%%kk =«

267 04:37:03

09:11:54 pm
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T002-%%x% % p 003-%%x% *x p

267 04:39:03
002~%%xx x F 003-%%x%x_x

267 04:41:03
002—****‘* F 003—****.*

267 04:43:03
002-*%%x & Fp 003~%%kx_x

267 04:45:03
002-%%%% x p 003 -%kks %

267 04:47:03
002-***x % p 003-%%kk%_»

267 04:49:03
002-%*x%x x p 003-%k% %

267 04:51:03
002-%**% * 003-%%kkk »

267 04:53:03
002-****.* F 003—****.*

267 04:55:03
002-%*** % F 003-ssns, %

267 04:57:03
002-**x% x p 003-%kx% %

267 04:59:03
002—****.* F 003—****.*

267 05:01:03
002-*%*% *x | 003-%kk% =

267 05:03:03
002-*%x%x x p 003-k%k** =%

267 05:05:03
002—****.* F 003—****.*

267 05:07:03
002-%%*% % 003~*%%%_x

267 05:09:03
002—****,* F 003—****.*

267 05:11:03
N02-%*xx *x p 003-%*%% %

- 267 05:13:03
002-****.* F 003—****,*

267 05:15:03

09:11:54 pm
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T 002-%kx% x p 003-*%x% x p

267 05:17:03
002-*%%% x p 003-%%xx x p

267 05:19:03
002-%*x% » p 003-%%xx % p

267 05:21:03
002=%%** % F 003-wwwns_ % F

267 05:23:03
002=**%%. % F 003-snws_ 4 F

267 05:25:03
002-%%%% . % F 003—ssss_ « F

267 05:27:03
002=*%*%. % F 003~sknu_x F

267 05:29:03
002-%*%% % F 003-snus_ 4 F

267 05:31:03
002-*%*% % p 003~%%%x x p

267 05:33:03
002~**** % P 003-wusx_ F

267 05:35:03
002=%%%% . % F 003~swsws_ x F

267 05:37:03
002-**x% » p 003-%%*x x p

267 05:39:03
002=#*%% . % F 003-wsss_ % F

267 05:41:03
002~%%%xx % p 003-%*%%x% x F

267 05:43:03
002-*%%*% * p 003-*%%x x p

267 05:45:03
002~%**%. % F 003—sasns_x F

267 05:47:03
002-%4%% » p 003-%%*% x p

267 05:49:03
002~*%%% x F 003-%**%xx » p

"~ 267 05:51:03
002-%*%%. % F 003-#ss_ % F

267 05:53:03 119
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267 05:55:03
002-%*%%x x F 003 ~%kdkx %

267 05:57:03
002-%*%k%_x% F 003-%*x&%_ x*

267 05:59:03
002~%*%% % F 003-*kkx *

267 06:01:03
002-**%%x % p O003-%xxx_x

267 06:03:03
002-#%%% x p 003 -%kkk x

267 06:05:03
002~*%*%% * F 003 -%kkk% %

267 06:07:03
002~%*%% x p 003-%*k%k% %

267 06:09:03
002-%%%% =* F 003-%%xx_»

267 06:11:03

\"002-****,* F 003-%%%%_x

267 06:13:03
002~%%*% x F 003-kkk% %

267 06:15:03
002-**x%x % F 003~%k%kx_x

267 06:17:03
002-%%*%% x F 003-%%xx_x

267 06:19:03
002-*%*%x % p O03~k*kkx_x

267 06:21:03
002-%*x%x % p 003-*%xx_x*

267 06:23:03
002-%%%k% _x* F 003-%%%x%_x%

267 06:25:03
002-%*%%x% x p 003-%*%k% %

267 06:27:03
002-*%*%x _x p 003~%k%k_»

— 267 06:29:03
002~%%%% % F 003~%%kk x

267 06:31:03

~kkk%k * P

09:11:54 pm
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- 002-**%% % 003-**%% % F

267 06:33:03
002-%%** % F 003~kkks_ * F

267 06:35:03
002-%*%* % F 003-%%x% % F

267 06:37:03
002-%*%x% % p 003~kkk%x % F

267 06:39:03
002—****_* F 003—****.* F

267 06:41:03
002~***% % F 003=*%x%xkx *» p

267 06:43:03
002-%%** % F Q03-%4%%_ + F

267 06:45:03
002-*%x* % F Q03-%%k%_x F

267 06:47:03
002~%*x* _* p 003-%%%% % F

267 06:49:03
002~***% % F 003-%**x%x x F

267 06:51:03
002-%%*%% % F 003~*%%x%x *x F

267 06:53:03
002-%*%% x F 003-%%x%x* % |

267 06:55:03
002-%*4% *x p 003-***x % F

267 06:57:03
002-**%% % F Q03-%%%*_ % F

267 06:59:03
002~%%%k%_* p 003=**%% % F

267 07:01:03
002-%*** % F Q03-%*%%_ % p

267 07:03:03
002~*%%% % F Q03-%*%% % F

267 07:05:03
002-*%xx % F 003~**x%% % F

.. 267 07:07:03
002~%%x%% % p 003~**%x % F

267 07:09:03 121
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— 002=%**% % 003~*%%% % p

267 07:11:03
002-%%%%x * F 003-%%%* x p

267 07:13:03
002-%*%x x p 003-%%x% x p

267 07:15:03
002-**%% % F 003-%uux &

267 07:17:03
002-%**x% % p 003-%*%% x F

267 07:19:03
002-*%*x% *x F 003-%%%x%x % F

267 07:21:03
002-*%%% % p 003-%**% _*x F

267 07:23:03
002-%*%x%x % p 003-*%*% x p

267 07:25:03
002-%%%%. % F 003-#%*%_ % p

267 07:27:03
TO02=**k%. % F 003-kwaw. 4

267 07:29:03
002-%**x%x _x p 003-%*%x% x F

267 07:31:03
002-%%%%_ % F 003-%s%%_ % p

267 07:33:03
002-*%%%. % F 003-%x%%. % F

267 07:35:03
002-**%x % p 003~*%%% * p

267 07:37:03
002-**%%%x x p 003~-*%*x% % F

267 07:39:03
002-%%%x% % F 003-%%%% *x F

267 07:41:03
002—****,* F 003-****,* F

267 07:43:03
002-%**x x p 003~%%*x * p

. 267 07:45:03
002-%%%%.* F 003-%%4%_% p

267 07:47:03

09:11:54 pn
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267 07:49:03
002-%%%% % F 003 -%kk*_*

267 07:51:03
002-**%%* % F 003-kkxx %

267 07:53:03
002-%%*% % F 003-%k%k%_»*

267 07:55:03
002~**x%% % F 003 ~%%kkk _*

267 07:57:03
002-%*%* % F QO3-~%#%x_=x

267 07:59:03
002-%*%% * F 003 ~%kk%x _*

267 08:01:03
002-%*%% % F 003 —*%k*x_*

267 08:03:03
002-%*%% % P 003 —%%k%x%_x*

267 08:05:03
002-%%%k * 003-*kx% _*

267 08:07:03
002=%%%* % F 003 -%k%kkx %

267 08:09:03
002-%%*% % F 003 -%*%%x %

267 08:11:03
002~*%%% % P 003~kkkk %

267 08:13:03
002-%%%% % F 003 —kkkx =%

267 08:15:03
002-%*%*% % F 003~%kux_*

267 08:17:03
002-*%%% % F Q03-%kku_*

267 08:19:03
002~*%%%x _*» P 003-%*%% _x

267 08:21:03
002~*%*% % p 003 —kkx% %

— 267 08:23:03
002=-*%%% % p 003 —%kkkx %

267 08:25:03

002-****.* F 003—****.* F

09:11:54 pm
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—002-**x% _x p 003-%*%x_x p

267 08:27:03
002-%k%x x F 003-#%x%%_x F

267 08:29:03
002-*%#% & f 003~**%x & p

267 08:31:03
002~%%%% % p 003-*%%% % p

267 08:33:03
002-%*%+ & p 003-%*x% & p

267 08:35:03
002-%xkx_ x F 003-%%x%x_gx F

267 08:37:03
002~*%%% F 003-%%%x_x F

267 08:39:03
002 67.9 F 003 68.2 F

267 08:41:03
002 67.9 F 003 68.2 F

267 08:43:03
002 68.0 F 003 68.2 F

267 08:45:03
002 68.1 F 003 68.3 F

267 08:47:03
002 68.1 F 003 68.2 F

267 08:49:03
002 68.2 F 003 68.3 F

267 08:51:03
002 68.2 F 003 68.3 F

267 08:53:03
002 67.4 F 003 67.4 F

267 08:55:03
002 66.0 F 003 66.3 F

267 08:57:03
002 61.6 F 003 62.6 F

267 08:59:03
002 54.0 F 003 54.7 F

- 267 09:01:03
002 55.0 F 003 55.3 F

267 09:03:03 124
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- 002 50.9 F 003 51.7 F

267 09:05:03
002 49.1 F 003 49.7 F

267 09:07:03
002 49.3 F 003 49.7 F

267 09:09:03
002 47.2 F 003 47.9 F

267 09:11:03
002 45.0 F 003 45.6 F

267 09:13:03
002 43.5 F 003 44.0 F

267 09:15:03
002 42.6 F 003 43.1 F

267 09:17:03
002 42.0 F 003 42.5 F

267 09:19:03
002 41.5 F 003 42.0 F

267 09:21:03
002 41.5 F 003 41.7 F

267 09:23:03
002 40.1 F 003 40.7 F

267 09:25:03
002 39.6 F 003 40.1 F

267 09:27:03
002 39.3 F 003 39.6 F

267 09:29:03
002 38.7 F 003 39.3 F

267 09:31:03
002 38.8 F 003 38.9 F

267 09:33:03
002 37.7 F 003 38.1 F

267 09:35:03
002 36.9 F 003 37.3 F

267 09:37:03
002 36.5 F 003 36.8 F

— 267 09:39:03
002 36.4 F 003 36.7 F

267 09:41:03 125



A:\Zoo1a Page: 34
Thursday October 14, 1993 09:11:54 pm

—1302 34.7 F 003 35.4 F

267 09:43:03
002 34.3 F 003 34.6 F

267 09:45:03
002 33.8 F 003 34.1 F

267 09:47:03
002 33.5 F 003 33.7 F

267 09:49:03
002 33.1 F o003 33.4 F

267 09:51:03
002 33.0 F 003 33.2 F

267 09:53:03
002 33.0 F o003 32.9 F

267 09:55:03
002 32.5 F 003 32,7 F

267 09:57:03
002 31.0 F 003 31.4 F

267 09:59:03
—002 30.1 F 003 30.6 F

267 10:01:03
002 30.2 F 003 30.3 F

267 10:03:03
002 29.6 F 003 30.0 F

267 10:05:03
002 29.9 F 003 29.7 F

267 10:07:03
002 29.5 F 003 29.7 F

267 10:09:03
002 29.3 F 003 29.2 F

267 10:11:03
002 29.0 F 003 29.1 F

267 10:13:03
002 28.4 F 003 28.5 F

267 10:15:03
002 28.1 F 003 28.2 F

—. 267 10:17:03
002 28.1 F 003 28.2 F
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— 002 28.1 F 003 28.0 F

267 10:21:03
002 27.5 F 003 27.7 F

267 10:23:03
002 27.5 F 003 27.6 F

267 10:25:03
002 27.5 F 003 27.3 F

267 10:27:03
002 27.0 F 003 27.2 F

267 10:29:03
002 27.1 F 003 27.1 F

267 10:31:03
002 27.1 F 003 27.1 F

267 10:33:03
002 26.7 F 003 26.8 F

267 10:35:03
002 26.9 F 003 26.8 F

267 10:37:03
002 26.4 F 003 26.4 F

267 10:39;:03
002 26.2 F 003 26.4 F

267 10:41:03
002 26.3 F 003 26.1 F

267 10:43:03
002 26.0 F 003 26.1 F

267 10:45:03
002 26.0 F 003 26.0 F

267 10:47:03
002 25.6 F 003 25.8 F

267 10:49:03
002 25.6 F 003 25.6 F

267 10:51:03
002 25.7 F 003 25.6 F

267 10:53:03
002 25.3 F 003 25.2 F

~. 267 10:55:03
002 25.3 F 003 25.2 F



A:\Zo001a Page: 36
Thursday October 14, 1993 09:11:54 pnm

—-J02 25.0 F 003 25.1 F

267 10:59:03
002 25.0 F 003 24.9 F

267 11:01:03
002 24.9 F 003 24.6 F

267 11:03:03
002 24.5 F 003 24.4 F

267 11:05:03
002 24.2 F 003 24.2 F

267 11:07:03
002 24.1 F 003 24.2 F

267 11:09:03
002 24.1 F 003 24.0 F

267 11:11:03
002 24.0 F 003 23.9 F

267 11:13:03
002 23.6 F 003 23.8 F

267 11:15:03
~002 23.8 F 003 23.6 F

267 11:17:03
002 23.7 F 003 23.7 F

267 11:19:03
002 23.6 F 003 23.6 F

267 11:21:03
002 23.3 F 003 23.5 F

267 11:23:03
002 23.4 F 003 23.3 F

267 11:25:03
002 23.3 F 003 23.3 F

267 11:27:03
002 23.4 F 003 23.2 F

267 11:29:03
002 23.0 F 003 23.0 F

267 11:31:03
002 23.1 F 003 23.0 F

. 267 11:33:03
002 22.8 F 003 23.0 F
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- 002 23.1 F 003 22.9 F

267 11:37:03
002 23.2 F 003 23.0 F

267 11:39:03
002 23.1 F 003 22.9 F

267 11:41:03
002 23.0 F 003 22,7 F

267 11:43:03
002 22.6 F 003 22.6 F

267 11:45:03
002 22.4 F 003 22.5 F

267 11:47:03
002 23.0 F 003 22.6 F

267 11:49:03
002 22.7 F 003 22.7 F

267 11:51:03
002 22.9 F 003 22.8 F

267 11:53:03
-~ 002 22.9 F 003 22.7 F

267 11:55:03
002 22.6 F 003 22.6 F

267 11:57:03
002 22.7 F 003 22.6 F

267 11:59:03
002 22.5 F 003 22.5 F

267 12:01:03
002 22.7 F 003 22.5 F

267 12:03:03
002 22.6 F 003 22.4 F

267 12:05:03
002 22.4 F 003 22.3 F

267 12:07:03
002 22.4 F 003 22.3 F

267 12:09:03
002 22.3 F 003 22.3 F

— 267 12:11:03
002 22.3 F o003 22.3 F

267 12:13:03 129
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~-4J02 22.4 F 003 22.4 F

267 12:15:03
002 22.4 F 003 22.4 F

267 12:17:03
002 22.5 F 003 22.4 F

267 12:19:03
002 22.5 F 003 22.5 F

267 12:21:03
002 22.2 F 003 22.2 F

267 12:23:03
002 22.4 F 003 22.3 F

267 12:25:03
002 22.5 F 003 22.1 F

267 12:27:03
002 22.4 F 003 22.3 F

267 12:29:03
002 22.4 F 003 22.3 F

267 12:31:03
7002 22.6 F 003 22.3 F

267 12:33:03
002 22.5 F 003 22.3 F

267 12:35:03
002 22.4 F 003 22,2 F

267 12:37:03
002 22.3 F 003 22.3 F

267 12:39:03
002 22.3 F 003 22.2 F

267 12:41:03
002 22.5 F 003 22.3 F

267 12:43:03
002 22.4 F 003 22.2 F

267 12:45:03
002 22.4 F 003 22.1 F

267 12:47:03
002 22.2 F 003 22.2 F

~ 267 12:49:03
002 22.4 F 003 22.2 F

267 12:51:03 130
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~— 002 22.2 F 003 22.1 F

267 12:53:03
002 22.2 F 003 22.1 F

267 12:55:03
002 22.3 F 003 22.0 F

267 12:57:03
002 22.0 F 003 22.0 F

267 12:59:03
002 21.9 F 003 21.8 F

267 13:01:03
002 22.0 F 003 21.8 F

267 13:03:03
002 21.9 F 003 21.8 F

267 13:05:03
002 21.8 F 003 21.7 F

267 13:07:03
002 21.8 F 003 21.7 F

267 13:09:03
002 21.9 F 003 21.6 F

267 13:11:03
002 21.9 F 003 21.8 F

267 13:13:03
002 21.9 F 003 21.8 F

267 13:15:03
002 21.9 F 003 21.8 F

267 13:17:03
002 21.8 F 003 21.7 F

267 13:19:03
002 21.7 F 003 21.6 F

267 13:21:03
002 21.7 F 003 21.6 F

267 13:23:03
002 21.7 F 003 21.6 F

267 13:25:03
002 21.7 F 003 21.4 F

~— 267 13:27:03
002 21.7 F 003 21.4 F

267 13:29:03 131
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~—J02 21.7 F 003 21.5 F

267 13:31:03
002 21.7 F 003 21.5 F

267 13:33:03
002 21.5 F 003 21.4 F

267 13:35:03
002 21.6 F 003 21.3 F

267 13:37:03
002 21.5 F 003 21.3 F

267 13:39:03
002 21.4 F 003 21.3 F

267 13:41:03
002 21.4 F 003 21.2 F

267 13:43:03
002 21.7 F 003 21.4 F

267 13:45:03
002 21.4 F 003 21.2 F

267 13:47:03
7002 21.4 F 003 21.2 F

267 13:49:03
002 21.5 F 003 21.2 F

267 13:51:03
002 21.3 F 003 21.2 F

267 13:53:03
002 21.2 F 003 21.1 F

267 13:55:03
002 21.3 F 003 21.2 F

267 13:57:03
002 21.2 F 003 21.2 F

267 13:59:03
002 21.2 F 003 21.2 F

267 14:01:03
002 21.2 F 003 21.1 F

267 14:03:03
002 21.4 F 003 21.2 F

- 267 14:05:03
002 21.6 F 003 21.5 F

267 14:07:03 132
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14:09:03
21.7 F 003

14:11:03
21.6 F 003

14:13:03
21.7 F 003

14:15:03
21.5 F 003

14:17:03
22.0 F 003

14:19:03
21.8 F 003

14:21:03
21.8 F 003

14:23:03
21.6 F 003

14:25:03
22.0 F 003

14:27:03
21.7 F 003

14:29:03
21.7 F 003

14:31:03
21.8 F 003

14:33:03
21.6 F 003

14:35:03
21.7 F 003

14:37:03
21.9 F 003

14:39:03
21.8 F 003

14:41:03
21.8 F 003

14:43:03
21.7 F 003

14:45:03
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21.5 F
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002 21.6 F 003 21.4 F

267 14:47:03
002 21.8 F 003 21.5 F

267 14:49:03
002 21.6 F 003 21.4 F

267 14:51:03
002 21.5 F 003 21.3 F

267 14:53:03
o002 21.7 F 003 21.4 F

267 14:55:03
002 21.7 F 003 21.4 F

267 14:57:03
002 21.4 F 003 21.3 F

267 14:59:03
002 21.6 F 003 21.4 F

267 15:01:03
oo2 21.4 F 003 21.3 F

267 15:03:03
" 002 21.6 F 003 21.3 F

267 15:05:03
002 21.4 F 003 21.3 F

267 15:07:03
002 21.6 F 003 21.2 F

267 15:09:03
co2 21.8 F 003 21.5 F

267 15:11:03
002 21.6 F 003 21.5 F

267 15:13:03
002 21.7 F 003 21.5 F

267 15:15:03
002 21.8 F 003 21.5 F

267 15:17:03
002 21.6 F 003 21.5 F

267 15:19:03
002 21.7 F 003 21.4 F

. 267 15:21:03
002 21.5 F 003 21.4 F

267 15:23:03 134
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~ 002 21.5 003 21.2 F

267 15:25:03
002 21.5 p 003 21.4 F

267 15:27:03
002 22.0 F 003 21.7 F

267 15:29:03
002 22.0 F 003 21.9 F

267 15:31:03
002 21.8 F 003 21.7 F

267 15:33:03
002 22.2 F 003 21.8 F

267 15:35:03
002 22.1 F 003 21.8 F

267 15:37:03
002 21.9 003 21.7 F

267 15:39:03
002 22.0 F 003 21.8 F

267 15:41:03
002 22.1 F 003 21.8 F

267 15:43:03
002 22.0 F 003 21.9

267 15:45:03
002 22.0 F 003 21.9 F

267 15:47:03
002 22.2 p 003 21.9 F

267 15:49:03
002 22.2 F 003 22.0 F

267 15:51:03
002 22.0 F 003 21.9 F

267 15:53:03
002 22,1 F 003 21.9 F

267 15:55:03
002 22.2 F 003 21.9 F

267 15:57:03
002 22.1 F 003 21.8 F

267 15:59:03
)02 22.1 F 003 21.9 F

267 16:01:03 135
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- 002 22.0 F 003 21.8 F

267 16:03:03
002 21.9 F 003 21.7 F

267 16:05:03
002 22.1 F 003 21.8 F

267 16:07:03
002 22.0 F 003 21.8 F

267 16:09:03
002 22.1 F 003 21.8 F

267 16:11:03
002 22.0 F 003 21.9 F

267 16:13:03
002 22.0 F 003 21.8 F

267 16:15:03
002 22.1 F 003 21.8 F

267 16:17:03
002 22.1 F 003 21.8 F

_ 267 16:19:03
002 21.9 F 003 21.8 F

267 16:21:03
002 21.8 F 003 21.6 F

267 16:23:03
002 21.9 F 003 21.7 F

267 16:25:03
002 21.9 F 003 21.6 F

267 16:27:03
002 21.9 F 003 21.7 F

267 16:29:03
002 22.1 F 003 21.8 F

267 16:31:03
002 22.0 F 003 21.8 F

267 16:33:03
002 22.0 F 003 21.9 F

267 16:35:03
no2 22.1 F 003 21.9 F

— 267 16:37:03
002 22.0 F 003 21.8 F

267 16:39:03 136
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— 002 22.2 F 003 21.8 F

267 16:41:03
002 22.3 F 003 21.9 F

267 16:43:03
002 22.2 F 003 21.9 F

267 16:45:03
002 22.1 F 003 21.8 F

267 16:47:03
002 22.3 F 003 21.9 F

267 16:49:03
002 22.2 F 003 22.0 F

267 16:51:03
002 22.1 F 003 21.9 F

267 16:53:03
002 22.2 F 003 21.9 F

267 16:55:03
002 22.4 F 003 22.1 F

267 16:57:03
T 002 22.2 F 003 22.1 F

267 16:59:03
002 22.4 F 003 22.1 F

267 17:01:03
002 22.3 F 003 22.2 F

267 17:03:03
002 22.4 F 003 22.2 F

267 17:05:03
002 22.8 F 003 22.6 F

267 17:07:03
002 23.0 F 003 22.8 F

267 17:09:03
002 24.1 F 003 23.7 F

267 17:11:03
002 25.7 F 003 25.2 F

267 17:13:03
002 28.2 F 003 27.7 F

.. 267 17:15:03
002 30.4 F 003 29.9 F

267 17:17:03 137
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002 32.0 F 003 31.6 F

267 17:19:03
002 33.1 F 003 32.8 F

267 17:21:03
002 31.4 F 003 31.8 F

267 17:23:03
002 24.2 F 003 24.4 F

267 17:25:03
002 23.7 F 003 23.7 F

267 17:27:03
002 23.1 F 003 23.0 F

267 17:29:03
002 22.5 F 003 22.5 F

267 17:31:03
002 22.5 F 003 22.3 F

267 17:33:03
002 22.1 F 003 22.1 F

267 17:35:03
002 22.1 F 003 22.2 F

267 17:37:03
002 22.0 F 003 21.8 F

267 17:39:03
002 22.0 F 003 21.8 F

267 17:41:03
002 22.0 F 003 21.8 F

267 17:43:03
002 22.0 F 003 21.8 F

267 17:45:03
002 21.9 F 003 21.8 F

267 17:47:03
002 22.0 F 003 21.8 F

267 17:49:03
002 21.8 F 003 21.7 F

267 17:51:03
002 21.8 F 003 21.6 F

. 267 17:53:03
002 21.9 F 003 21.6 F

267 17:55:03 138
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002
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002
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002

267

21.8 F 003

17:57:03
21.7 F 003

17:59:03
21.8 F 003

18:01:03
21.7 F 003

18:03:03
21.7 F 003

18:05:03
21.7 F 003

18:07:03
21.6 F 003

18:09:03
21.6 F 003

18:11:03
21.7 F 003

18:13:03
21.6 F 003

18:15:03
21.7 F 003

18:17:03
21.5 F 003

18:19:03
21.5 F 003

18:21:03
21.7 F 003

18:23:03
21.8 F 003

18:25:03
21.9 p 003

18:27:03
21.7 F 003

18:29:03
21.7 F 003

18:31:03
22.0 F 003

18:33:03

21.6 F

21.5 F

21.5 F

21.5 F

21.4 F

21.4 F

21.4 F

21.4 F

21.4 F

21.3 F

21.4 F

21.4 F

21.4 F

21.5 F

2l1.6 F

21.5 F

21.6 F

21.5 F

21.8 F
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J02 22.0 F 003 21.8 F

267 18:35:03
002 22.1 F 003 21.9 F

267 18:37:03
002 22.6 F 003 22,1 F

267 18:39:03
002 22.7 F 003 22.4 F

267 18:41:03
002 22.7 F 003 22.5 F

267 18:43:03
002 22.7 F 003 22.6 F

267 18:45:03
002 22.8 F 003 22.6 F

267 18:47:03
002 22.9 F 003 22.6 F

267 18:49:03
002 22.8 F 003 22.6 F

267 18:51:03
002 22.7 F 003 22.5 F

267 18:53:03
002 22.7 F 003 22.6 F

267 18:55:03
002 22.8 F 003 22.7 F

267 18:57:03
002 22.7 F 003 22.6 F

267 18:59:03
002 22.7 F 003 22.6 F

267 19:01:03
002 23.0 F 003 22.6 F

267 19:03:03
002 22.8 F 003 22.6 F

267 19:05:03
002 22.9 F 003 22.7 F

267 19:07:03
002 22.7 F 003 22.5 F

~— 267 19:09:03
002 22.4 F 003 22.3 F

267 19:11:03 140
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—002 22.6 F 003 22.4 F

267 19:13:03
002 22,5 p 003 22.3 F

267 19:15:03
002 22.5 p 003 22,3 F

267 19:17:03
002 22.5 f 003 22.3 F

267 19:19:03
002 22.4 F 003 22.3 F

267 19:21:03
002 22,5 f 003 22.3 F

267 19:23:03
002 22.5 F 003 22.3 F

267 19:25:03
002 22.4 F 003 22.3 F

267 19:27:03
002 22.5 p 003 22.3 F

267 19:29: 05
1002 25 6 F g5 22.4 F

267 19:31:03
002 22.3 F 003 22.3 p

267 19:33:03
002 22.5 003 22.4 F

267 19:35:03
002 22.4 F 003 22.3 F

267 19:37:03
002 22.5 003 22.3 F

267 19:39:03
002 22.6 F 003 22.4 F

267 19:41:03
002 22.4 F 003 22.3 p

267 19:43:03
002 22.5 f 003 22.2 F

267 19:45:03
002 22.5 F 003 22,4 F

267 19:47:03
02 22.3 F 003 22.3 F

267 19:49:03 141
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— 002 22.6 F 003 22.5 F

267 19:51:03
002 22.6 F 003 22.4 F

267 19:53:03
002 22.7 F 003 22.4 F

267 19:55:03
002 22.5 F 003 22.4 F

267 19:57:03
002 22.4 F 003 22.3 F

267 19:59:03
002 22.3 F 003 22.3 F

267 20:01:03
002 22.6 F 003 22.4 F

267 20:03:03
002 22.4 F 003 22.3 F

267 20:05:03
002 22.5 F 003 22.5 F

267 20:07:03
002 22.5 F 003 22,4 F

267 20:09:03
002 22.3 F 003 22.4 F

267 20:11:03
002 22.4 F 003 22.4 F

267 20:13:03
002 22.5 F 003 22.4 F

267 20:15:03
002 22.4 F 003 22,4 F

267 20:17:03
002 22.4 F 003 22.4 F

267 20:19:03
002 22.5 F 003 22.4 F

267 20:21:03
002 22.5 F 003 22.3 F

267 20:23:03
002 22.5 F 003 22.4 F

— 267 20:25:03
002 22.3 F 003 22.3 F

267 20:27:03 142
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- 002 22.4 F 003 22.4 F

267 20:29:03
002 22.5 F 003 22.4 F

267 20:31:03
002 22.3 F 003 22.3 F

267 20:33:03
002 22.4 F 003 22.4 F

267 20:35:03
002 22.4 F 003 22.6 F

267 20:37:03
002 22.4 F 003 22.3 F

267 20:39:03
002 22.4 F 003 22.3 F

267 20:41:03
002 22.3 F 003 22.3 F

267 20:43:03
002 22.4 F 003 22.3 F

267 20:45:03
002 22.6 F 003 22.4 F

267 20:47:03
002 22.5 F 003 22.4 F

267 20:49:03
002 22.4 F 003 22.4 F

267 20:51:03
002 22.5 F 003 22.4 F

267 20:53:03
002 22.5 F 003 22.3 F

267 20:55:03
002 22.3 F 003 22.4 F

267 20:57:03
002 22.6 F 003 22.4 F

267 20:59:03
002 22.3 F 003 22.3 F

267 21:01:03
002 22.4 F 003 22.4 F

— 267 21:03:03
002 22.4 F 003 22.3 F

267 21:05:03 143
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— 002 22.5 F 003 22.3 F

267 21:07:03
002 22.5 F 003 22.4 F

267 21:09:03
002 22.3 F 003 22.3 F

267 21:11:03
002 22.5 F 003 22.4 F

267 21:13:03
002 22.5 F 003 22.4 F

267 21:15;:03
002 22.2 F 003 22.3 F

267 21:17:03
002 22.3 F 003 22.4 F

267 21:19:03
002 22.5 F 003 22.4 F

267 21:21:03
002 22.4 F 003 22.4 F

267 21:23:03
~ 002 22.5 F 003 22.4 F

267 21:25:03
002 22.6 F 003 22.4 F

267 21:27:03
002 22.4 F 003 22.4 F

267 21:29:03
002 22.4 F 003 22.4 F

267 21:31:03
002 22.4 F 003 22.3 F

267 21:33:03
002 22.4 F 003 22.4 F

267 21:35:03
002 22.5 F 003 22.4 F

267 21:37:03
002 22.3 F 003 22.3 F

267 21:39:03
002 22.2 F 003 22.2 F

— 267 21:41:03
002 22.3 F 003 22.3 F

267 21:43:03 144
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~— 002 22.3 F 003 22.3 F

267 21:45:03
002 22.3 F 003 22.3 F

267 21:47:03
002 22.5 F 003 22.4 F

267 21:49:03
002 22.4 F 003 22.3 F

267 21:51:03
002 22.3 F 003 22.3 F

267 21:53:03
002 22.4 F 003 22.3 F

267 21:55:03
002 22.3 F 003 22.4 F

267 21:57:03
002 22.5 F 003 22.4 F

267 21:59:03
002 22.3 F 003 22.3 F

267 22:01:03
7002 22.4 F 003 22.3 F

267 22:03:03
002 22.4 F 003 22.3 F

267 22:05:03
002 22.3 F 003 22.3 F

267 22:07:03
002 22.4 F 003 22.4 F

267 22:09:03
002 22.4 F 003 22.3 F

267 22:11:03
002 22.2 F 003 22.3 F

267 22:13:03
002 22.4 F 003 22,3 F

267 22:15:03
002 22.3 F 003 22.2 F

267 22:17:03
002 22.4 F 003 22.3 F

— 267 22:19:03
002 22.4 F 003 22.3 F

267 22:21:03 145
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- J02 22.4 F 003 22.3 F

267 22:23:03
002 22.4 F 003 22.3 F

267 22:25:03
002 22.5 F 003 22,3 F

267 22:27:03
002 22.6 F 003 22.3 F

267 22:29:03
002 22.4 F 003 22.4 F

267 22:31:03
002 22.5 F 003 22.3 F

267 22:33:03
002 22.5 F 003 22.4 F

267 22:35:03
002 22.4 F 003 22.3 F

267 22:37:03
002 22.3 F 003 22.3 F

267 22:39:03
~002 22.3 F 003 22.3 F

267 22:41:03
002 22.3 F 003 22.3 F

267 22:43:03
002 22.3 F 003 22.3 F

267 22:45:03
002 22.3 F 003 22.3 F

267 22:47:03
002 22.3 F 003 22.3 F

267 22:49:03
002 22.3 F 003 22.2 F

267 22:51:03
002 22.4 F 003 22.3 F

267 22:53:03
002 22.2 F 003 22.2 F

267 22:55:03
002 22.3 F 003 22.2 F

267 22:57:03
002 22.6 F 003 22.4 F

267 22:59;03 146
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-002 22.4 F 003

267 23:01:03
002 22.2 F 003

267 23:03:03
002 22.4 F 003

267 23:05:03
002 22.4 F 003

267 23:07:03
002 22.6 F 003

267 23:09:03
002 22.4 F 003

267 23:11:03
002 22.3 F 003

267 23:13:03
002 22.3 F 003

267 23:15:03
002 22.3 F 003

. 267 23:17:03
002 22.5 F gp5

267 23:19:03
002 22.3 F 003

267 23:21:03
002 22.3 F 003

267 23:23:03
002 22.2 F 003

267 23:25:03
002 22.2 F 003

267 23:27:03
002 22.4 F 003

267 23:29:03
002 22.3 F 003

267 23:31:03
002 22.5 F 003

267 23:33:03
002 22.3 F 003

— 267 23:35:03
002 22.5 F 003

267 23:37:03

22.3 F

22.3 F

22.3 F

22.3 F

22.3 F

22.4 F

22.3 F

22.2 F

22.3 F

22.3 F

22.3 F

22.2 F

22.3 F

22.3 F

22.2 F

22.3 F

22.3 F

22.2 F

22.3 F

09:11:54 Pm
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— 002 22.2 F 003 22.2

267 23:39:03
002 22.3 p 003 22.2 F

267 23:41:03
002 22.3 p 003 22.3 F

267 23:43:03
002 22.2 F 003 22.3 F

267 23:45:03
002 22.4 F 003 22.4 F

267 23:47:03
002 22.3 F 003 22.3 F

267 23:49:03
002 22,3 F 003 22,2 F

267 23:51:03
002 22.3 F 003 22.2 F

267 23:53:03
002 22.5 p 003 22.3 F

. 267 23:55:03
7002 22.2 F 003 22.3 F

267 23:57:03
002 22.4 F 003 22.3 F

267 23:59:03
002 22.2 p 003 22,2 F

268 00:01:03
002 22.5 p 003 22.3 F

268 00:03:03
002 22.6 F 003 22.4 F

268 00:05:03
002 22.3 F 003 22.3 F

268 00:07:03
002 22.3 F 003 22.2 F

268 00:09:03
002 22.3 p 003 22.2 F

268 00:11:03
)02 22.3 F 003 22.2 F

268 00:13:03
02 22.4 F 003 22.3 F

268 00:15:05 148
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002 22.4 F 003 22.3 F

268 00:17:03
002 22.4 F 003 22.2 F

268 00:19:03
002 22.3 F 003 22.2 F

268 00:21:03
602 22.2 F 003 22.2 F

268 00:23:03
002 22.3 F 003 22.2 F

268 00:25:03
002 22.4 F 003 22.3 F

268 00:27:03
002 22.3 F 003 22.2 F

268 00:29:03
002 22.4 F 003 22.3 F

268 00:31:03
002 22.3 F 003 22.3 F

- 268 00:33:03
002 22.3 F g3 22.2 F

268 00:35:03
002 22.4 F 003 22.3 F

268 00:37:03
002 22.4 F 003 22.3 F

268 00:39:03
002 22.4 F 003 22.3 F

268 00:41:03
002 22.4 F 003 22.3 F

268 00:43:03
002 22.2 F 003 22.2 F

268 00:45:03
002 22.3 F 003 22.2 F

268 00:47:03
002 22.4 F 003 22.3 F

268 00:49:03
002 22.4 F 003 22,3 F

268 00:51:03
002 22.4 F 003 22.3 F

268 00:53;03 149
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002 22.3 F 003 22.2 F

268 00:55:03
002 22.3 F 003 22.2 F

268 00:57:03
002 22.3 F 003 22.2 F

268 00:59:03
002 22.4 F 003 22.4 F

268 01:01:03
002 22.2 F 003 22.2 F

268 01:03:03
co2 22.3 F 003 22.2 F

268 01:05:03
002 22.2 F 003 22.2 F

268 01:07:03
002 22.2 F 003 22.2 F

268 01:09:03
002 22.4 F 003 22.2 F

268 01:11:03
002 22.2 F 003 22.2 F

268 01:13:03
002 22.1 F 003 22.2 F

268 01:15:03
002 22.2 F 003 22.2 F

268 01:17:03
002 22.3 F 003 22.2 F

268 01:19:03
002 22.2 F 003 22.2 F

268 01:21:03
002 22.3 F 003 22.3 F

268 01:23:03
002 22.4 F 003 22.3 F

268 01:25:03
002 22.2 F 003 22.3 F

268 01:27:03
002 22.2 F 003 22.2 F

— 268 01:29:03
002 22.5 F 003 22.3 F

268 01:31:03 150
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-- 002 22.4 F 003 22.3 F

268 01:33:03
002 22.3 F 003 22.3 F

268 01:35:03
002 22.5 F 003 22.3 F

268 01:37:03
002 22.3 F 003 22.3 F

268 01:39:03
002 22.3 F 003 22.2 F

268 01:41:03
002 22.3 F 003 22.2 F

268 01:43:03
002 22.5 F 003 22.3 F

268 01:45:03
002 22.3 F 003 22.2 F

268 01:47:03
o002 22.4 F 003 22.3 F

268 01:49:03
T 002 22.5 F 003 22.3 F

268 01:51:03
002 22.3 F 003 22.3 F

268 01:53:03
002 22.3 F 003 22.3 F

268 01:55:03
002 22.4 F 003 22.3 F

268 01:57:03
002 22.4 F 003 22.3 F

268 01:59:03
002 22.2 F 003 22.3 F

268 02:01:03
002 22.3 F 003 22.2 F

268 02:03:03
002 22.4 F 003 22.2 F

268 02:05:03
002 22.2 F 003 22.3 F

— 268 02:07:03
002 22.3 F 003 22.3 F

268 02:09:03 151
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002 22.4 F 003 22.3 F

268 02:11:03
002 22.3 F 003 22.2 F

268 02:13:03
002 22.4 F 003 22.2 F

268 02:15:03
002 22.4 F 003 22.3 F

268 02:17:03
002 22.1 F 003 22.2 F

268 02:19:03
002 22.6 F 003 22.3 F

268 02:21:03
002 22.4 F 003 22.2 F

268 02:23:03
002 22.3 F 003 22.2 F

268 02:25:03
002 22.2 F 003 22.2 F

268 02:27:03
002 22.4 F 003 22.2 F

268 02:29:03
002 22.3 F 003 22.2 F

268 02:31:03
002 22.5 F 003 22.4 F

268 02:33:03
002 22.4 F 003 22.2 F

268 02:35:03
002 22.4 F 003 22.3 F

268 02:37:03
002 22.4 F 003 22.3 F

268 02:39:03
002 22.4 F 003 22.2 F

268 02:41:03
002 22.4 F 003 22.3 F

268 02:43:03
002 22.5 F 003 22.3 F

268 02:45:03
002 22.4 F 003 22.2 F

268 02:47:03 152
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002 22.4 F 003 22.3 F

268 02:49:03
002 22.3 F 003 22.3 F

268 02:51:03
002 22.4 F 003 22,2 F

268 02:53:03
002 22.5 F 003 22.4 F

268 02:55:03
002 22.4 F 003 22.3 F

268 02:57:03
002 22.5 F 003 22.2 F

268 02:59:03
002 22.4 F 003 22.3 F

268 03:01:03
002 22.6 F 003 22.3 F

268 03:03:03
002 22.4 F 003 22.3 F

268 03:05:03

002 22.4 F 003 22.4 F

268 03:07:03
002 22.5 F 003 22.3 F

268 03:09:03
002 22.6 F 003 22.3 F

268 03:11:03
002 22.3 F 003 22.3 F

268 03:13:03
002 22.3 F 003 22.2 F

268 03:15:03
002 22.3 F 003 22.3 F

268 03:17:03
002 22.3 F 003 22.2 F

268 03:19:03
002 22.4 F 003 22.3 F

268 03:21:03
002 22.4 F 003 22.3 F

™ 268 03:23:03
002 22.4 F 003 22.2 F

268 03:25:03 153
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002 22.5 F 003 22.3 F

268 03:27:03
002 22.4 F 003 22.3 F

268 03:29:03
002 22.4 F 003 22.3 F

268 03:31:03
002 22.5 F 003 22.4 F

268 03:33:03
002 22.6 F 003 22.4 F

268 03:35:03
002 22.4 F 003 22.3 F

268 03:37:03
002 22.7 F 003 22.4 F

268 03:39:03
002 22.5 F 003 22.3 F

268 03:41:03
002 22.5 F 003 22.4 F

268 03:43:03
002 22.5 F 003 22.3 F

268 03:45:03
002 22.2 F 003 22.1 F

268 03:47:03
002 22.4 F 003 22.2 F

268 03:49:03
002 22.4 F 003 22.3 F

268 03:51:03
002 22.4 F 003 22.2 F

268 03:53:03
002 22.4 F 003 22.3 F

268 03:55:03
002 22.5 F 003 22.5 F

268 03:57:03
002 22.4 F 003 22.4 F

268 03:59:03
002 22.4 F 003 22.5 F

-~ 268 04:01:03
002 22.3 F 003 22.3 F

268 04:03:03 154
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~— 002 22.7 F 003 22.4 F

268 04:05:03
002 22.5 F 003 22.4 F

268 04:07:03
002 22.6 F 003 22.4 F

268 04:09:03
002 22.5 F 003 22.4 F

268 04:11:03
002 22.7 F 003 22.5 F

268 04:13:03
002 22.4 F 003 22.3 F

268 04:15:03
002 22.4 F 003 22.3 F

268 04:17:03
002 22.4 F 003 22.3 F

268 04:19:03
002 22.4 F 003 22.3 F

268 04:21:03
002 22.4 F 003 22.3 F

268 04:23:03
002 22.5 F 003 22.3 F

268 04:25:03
002 22.4 F 003 22.3 F

268 04:27:03
002 22.5 F 003 22.4 F

268 04:29:03
002 22.4 F 003 22.3 F

268 04:31:03
002 22.4 F 003 22.3 F

268 04:33:03
602 22.6 F 003 22.4 F

268 04:35:03
002 22.5 F 003 22.3 F

268 04:37:03
002 22.8 F 003 22.4 F

— 268 04:39:03
002 22.5 F 003 22.4 F

268 04:41:03 155
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002 22.5 F 003 22.3 F

268 04:43:03
002 22.5 F 003 22.3 F

268 04:45:03
002 22.5 F 003 22.1 F

268 04:47:03
002 22.5 F 003 22.4 F

268 04:49:03
002 22.5 F 003 22.4 F

268 04:51:03
002 22.3 F 003 22.5 F

268 04:53:03
002 22.4 F 003 22.3 F

268 04:55:03
002 22.3 F 003 22.3 F

268 04:57:03
002 22.4 F 003 22.4 F

268 04:59:03
~002 22.5 F 003 22.4 F

268 05:01:03
002 22.5 F 003 22.4 F

268 05:03:03
002 22.4 F 003 22.3 F

268 05:05:03
002 22.5 F 003 22.3 F

268 05:07:03
002 22.3 F 003 22.3 F

268 05:09:03
002 22.5 F 003 22.4 F

268 05:11:03
co2 22.6 F 003 22.5 F

268 05:13:03
002 22.4 F 003 22.3 F

268 05:15:03
002 22.5 F 003 22.3 F

— 268 05:17:03
002 22.6 F 003 22.4 F

268 05:19:03 156
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002 22.4 F 003 22.3 F

268 05:21:03
002 22.3 F 003 22.3 F

268 05:23:03
002 22.5 F 003 22.4 F

268 05:25:03
002 22.5 F 003 22.3 F

268 05:27:03
002 22.4 F 003 22.3 F

268 05:29:03
002 22.5 F 003 22.3 F

268 05:31:03
002 22.5 F 003 22.3 F

268 05:33:03
002 22.6 F 003 22.4 F

268 05:35:03
002 22.4 F 003 22.4 F

268 05:37:03
002 22.4 F 003 22.3 F

268 05:39:03
002 22.5 F 003 22.4 F

268 05:41:03
002 22.5 F 003 22.3 F

268 05:43:03
002 22.5 F 003 22.3 F

268 05:45:03
002 22.4 F 003 22.4 F

268 05:47:03
002 22.4 F 003 22.3 F

268 05:49:03
002 22.5 F 003 22.3 F

268 05:51:03
002 22.5 F 003 22.3 F

268 05:53:03
002 22.5 F 003 22.3 F

. 268 05:55:03
002 22.7 F 003 22.4 F

268 05:57:03 157
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002 22.4 F 003 22.4 F

268 05:59:03
002 22.5 F 003 22.3 F

268 06:01:03
002 22.4 F 003 22.3 F

268 06:03:03
002 22.3 F 003 22.3 F

268 06:05:03
002 22.5 F 003 22.3 F

268 06:07:03
002 22.5 F 003 22.4 F

268 06:09:03
002 22.4 F 003 22.3 F

268 06:11:03
002 22.4 F 003 22.4 F

268 06:13:03
002 22.4 F 003 22.3 F

268 06:15:03
7002 22.5 F 003 22.3 F

268 06:17:03
002 22.5 F 003 22.3 F

268 06:19:03
002 22.6 F 003 22.3 F

268 06:21:03
002 22.3 F 003 22.4 F

268 06:23:03
002 22.5 F 003 22.3 F

268 06:25:03
002 22.5 F 003 22.3 F

268 06:27:03
002 22.3 F 003 22.3 F

268 06:29:03
002 22.4 F 003 22.3 F

268 06:31:03
002 22.3 F 003 22.2 F

— 268 06:33:03
002 22.5 F 003 22.3 F

268 06:35:03 158
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— 002 22.3 F 003 22.3 F

268 06:37:03
002 22.4 F 003 22.2 F

268 06:39:03
002 22.4 F 003 22.3 F

268 06:41:03
002 22.3 F 003 22.2 F

268 06:43:03
002 22.4 F 003 22.3 F

268 06:45:03
002 22.5 F 003 22.4 F

268 06:47:03
002 22.6 F 003 22.3 F

268 06:49:03
002 22.8 F 003 22.7 F

268 06:51:03
002 22.5 F 003 22.4 F

_ 268 06:53:03
002 22.4 F 003 22.3 F

268 06:55:03
002 22.5 F 003 22.3 F

268 06:57:03
002 22.4 F 003 22.3 F

268 06:59:03
002 22.5 F 003 22.3 F

268 07:01:03
002 22.4 F 003 22.2 F

268 07:03:03
002 22.5 F 003 22.2 F

268 07:05:03
002 22.2 F 003 22.2 F

268 07:07:03
002 22.4 F 003 22.2 F

268 07:09:03
002 22.5 F 003 22,2 F

— 268 07:11:03
002 22.4 F 003 22.2 F

268 07:13:03 159
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002 22.2 F 003 22.2 F

268 07:15:03
002 22.3 F 003 22.2 F

268 07:17:03
002 22.5 F 003 22.2 F

268 07:19:03
002 22.3 F 003 22.2 F

268 07:21:03
002 22.3 F 003 22.2 F

268 07:23:03
002 22.3 F 003 22.2 F

268 07:25:03
002 22.3 F 003 22.2 F

268 07:27:03
002 22.4 F 003 22.2 F

268 07:29:03
002 22.3 F 003 22.2 F

. 268 07:31:03
002 22.5 F 003 22.3 F

268 07:33:03
002 22.5 F 003 22.3 F

268 07:35:03
002 22.4 F 003 22.3 F

268 07:37:03
002 22.2 F 003 22.2 F

268 07:39:03
002 22.6 F 003 22.3 F

268 07:41:03
oo02 22.5 F 003 22.2 F

268 07:43:03
002 22.3 F 003 22.3 F

268 07:45:03
002 22.5 F 003 22.3 F

268 07:47:03
002 22.3 F 003 22.2 F

268 07:49:03
002 22.4 F 003 22.2 F

268 07:51:03 160
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002 22.3 F 003 22.3 F

268 07:53:03
002 22.5 F 003 22.3 F

268 07:55:03
002 22.5 F 003 22.3 F

268 07:57:03
002 22.3 F 003 22.3 F

268 07:59:03
002 22.3 F 003 22.3 F

268 08:01:03
002 22.5 F 003 22.3 F

268 08:03:03
002 22.4 F 003 22.2 F

268 08:05:03
002 22.4 F 003 22.4 F

268 08:07:03
002 22.4 F 003 22.3 F

268 08:09:03
002 22.2 F 003 22.3 F

268 08:11:03
002 22.5 F 003 22.3 F

268 08:13:03
002 22.3 F 003 22.3 F

268 08:15:03
002 22.3 F 003 22.3 F

268 08:17:03
002 22.6 F 003 22.4 F

268 08:19:03
002 22.6 F 003 22.4 F

268 08:21:03
002 22.5 F 003 22.3 F

268 08:23:03
002 22.5 F 003 22.3 F

268 08:25:03
No2 22.4 F 003 22.3 F

- 268 08:27:03
002 22.6 F 003 22.4 F

268 08:29:03 161
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002 22.5 F 003 22.4 F

268 08:31:03
002 22.5 F 003 22.4 F

268 08:33:03
002 22.4 F 003 22.3 F

268 08:35:03
002 22.6 F 003 22.4 F

268 08:37:03
602 22.5 F 003 22.4 F

268 08:39:03
002 22.5 F 003 22.4 F

268 08:41:03
002 22.6 F 003 22.5 F

268 08:43:03
002 22.5 F 003 22.4 F

268 08:45:03
002 22.5 F 003 22.4 F

268 08:47:03
-~ 002 22.4 F 003 22.4 F

268 08:49:03
002 22.5 F 003 22.4 F

268 08:51:03
002 22.4 F 003 22.4 F

268 08:53:03
002 22.5 F 003 22.3 F

268 08:55:03
002 22.5 F 003 22.4 F

268 08:57:03
002 22.4 F 003 22.4 F

268 08:59:03
002 22.4 F 003 22.3 F

268 09:01:03
002 22.4 F 003 22.3 F

268 09:03:03
002 22.5 F 003 22.4 F

_. 268 09:05:03
002 22.6 F 003 22.4 F

268 09:07:03 162
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.. 002 22.5 F 003 22.3 F

268 09:09:03
002 22.5 F 003 22.2 F

268 09:11:03
002 22.4 F 003 22.4 F

268 09:13:03
002 22.5 F 003 22.4 F

268 09:15:03
002 22.4 F 003 22.3 F

268 09:17:03
002 22.6 F 003 22.3 F

268 09:19:03
002 22.4 F 003 22.3 F

268 09:21:03
002 22.3 F 003 22.3 F

268 09:23:03
002 22.5 F 003 22.3 F

268 09:25:03
002 22.5 F 003 22.3 F

268 09:27:03
002 22.6 F 003 22.4 F

268 09:29:03
002 22.7 F 003 22.4 F

268 09:31:03
002 22.5 F 003 22.4 F

268 09:33:03
002 22.5 F 003 22.4 F

268 09:35:03
002 22.5 F 003 22.5 F

268 09:37:03
002 22.5 F 003 22.3 F

268 09:39:03
002 22.5 F 003 22.3 F

268 09:41:03
002 22.5 F 003 22.3 F

.. 268 09:43:03
002 22.5 F 003 22.4 F

268 09:45:03 163
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. 002 22.4 F 003 22.3 F

268 09:47:03
002 22.4 F 003 22.3 F

268 09:49:03
002 22.4 F 003 22.2 F

268 09:51:03
002 22.5 F 003 22.3 F

268 09:53:03
002 22.6 F 003 22.4 F

268 09:55:03
002 22.4 F 003 22.3 F

268 09:57:03
002 22.5 F 003 22.2 F

268 09:59:03
002 22.3 F 003 22.3 F

268 10:01:03
002 22.7 F 003 22.5 F

268 10:03:03
002 22.5 F 003 22.2 F

268 10:05:03
002 22.4 F 003 22.3 F

268 10:07:03
002 22.7 F 003 22.3 F

268 10:09:03
002 22.4 F 003 22.4 F

268 10:11:03
002 22.4 F 003 22.3 F

268 10:13:03
002 22.4 F 003 22.3 F

268 10:15:03
002 22.5 F 003 22.3 F

268 10:17:03
002 22.4 F 003 22.3 F

268 10:19:03
002 22.4 F 003 22.3 F

~. 268 10:21:03
002 22.4 F 003 22.3 F

268 10:23:03 164
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- 002 22.6 F 003 22.4 F

268 10:25:03
002 22.5 F 003 22.3 F

268 10:27:03
002 22.4 F 003 22.3 F

268 10:29:03
002 22.5 F 003 22.4 F

268 10:31:03
002 22.7 F 003 22.4 F

268 10:33:03
002 22.6 F 003 22.4 F

268 10:35:03
002 22.5 F 003 22.4 F

268 10:37:03
002 22.5 F 003 22.3 F

268 10:39:03
002 22.5 F 003 22.4 F

_ 268 10:41:03
002 22.4 F 003 22.3 F

268 10:43:03
002 22.5 F 003 22.3 F

268 10:45:03
002 22.5 F 003 22.3 F

268 10:47:03
002 22.5 F 003 22.3 F

268 10:49:03
002 22.5 F 003 22.3 F

268 10:51:03
002 22.5 F 003 22.4 F

268 10:53:03
002 22.6 F 003 22.4 F

268 10:55:03
002 22.5 F 003 22.5 F

268 10:57:03
002 22.5 F 003 22.4 F

~— 268 10:59:03
002 22.5 F 003 22.3 F

268 11:01:03 165
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- 002 22.6 F 003 22.5 F

268 11:03:03
002 22.7 F 003 22.4 F

268 11:05:03
002 22.6 F 003 22.4 F

268 11:07:03
002 22.5 F 003 22.4 F

268 11:09:03
002 22.6 F 003 22.5 F

268 11:11:03
002 22.5 F 003 22.4 F

268 11:13:03
002 22.5 F 003 22.4 F

268 11:15:03
002 22.8 F 003 22.4 F

268 11:17:03
002 22.7 F 003 22.5 F

. 268 11:19:03
002 22.8 F 003 22.7 F

268 11:21:03
002 22.5 F 003 22.6 F

268 11:23:03
002 22.8 F 003 22.6 F

268 11:25:03
002 22.7 F 003 22.6 F

268 11:27:03
002 22.6 F 003 22.6 F

268 11:29:03
002 22.9 F 003 22.8 F

268 11:31:03
002 23.1 F 003 23.0 F

268 11:33:03
002 23.0 F 003 23.0 F

268 11:35:03
002 23.1 F 003 23.0 F

- 268 11:37:03
002 25.3 F 003 24.4 F

268 11:39:03 166
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~002 26.7 F 003 25.9 F

268 11:41:03
002 26.8 F 003 26.3 F

268 11:43:03
002 25.2 F 003 24.8 F

268 11:45:03
002 25.7 F 003 25.4 F

268 11:47:03
002 25.4 F 003 25.1 F

268 11:49:03
002 24.8 F 003 24.5 F

268 11:51:03
002 24.5 F 003 24.4 F

268 11:53:03
002 24.5 F 003 24.3 F

268 11:55:03
002 24.3 F 003 24.1 F

_ 268 11:57:03
002 24.4 F 003 24.1 F

268 11:59:03
002 27.8 F 003 27.7 F

268 12:01:03
002 24.7 F 003 24.6 F

268 12:03:03
002 24.6 F 003 24.5 F

268 12:05:03
002 24.7 F 003 24.4 F

268 12:07:03
002-*%*%x *x F 003~%%*% * F

268 12:09:03
002-*%%*% % F 003~***%* % F

268 12:11:03
002=-%%%* _* F 003~%%%x%x % p

268 12:13:03
J02-%%%% % F Q03-%%% % F

~268 12:15:03
JO2~%*%% *x P O03~**%* _x |

268 12:17:03 167
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002=*%%*% % F 003~%*%% * P

268 12:19:03
002=**%% % F Q03-%%*%x % F

268 12:21:03
002-%*%% % F 003-%**% % F

268 12:23:03
002-**%x% % F 003 44.8 F

268 12:25:03
002 32.2 F 003 30.6 F

268 12:27:03
002 27.2 F 003 26.5 F

268 12:29:03
002 24.9 F 003 24.5 F

268 12:31:03
002 23.7 F 003 23.2 F

268 12:33:03
002 24.3 F 003 23.8 F

268 12:35:03
002 24.3 F 003 23.7 F

268 12:37:03
002 23.8 F 003 23.3 F

268 12:39:03
002 23.0 F 003 22.7 F

268 12:41:03
002 22.7 F 003 22.2 F

268 12:43:03
002 22.5 F 003 22.0 F

268 12:45:03
002 22.2 F 003 19.8 F

268 12:47:03
002 22.2 F 003 21.8 F

268 12:49:03
002 22.3 F 003 21.9 F

268 12:51:03
002 22.2 F 003 21.9 F

. 268 12:53:03
002 22.4 F 003 22.0 F

268 12:55:03 168
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— 302 22.0 F 003 21.9 F

268 12:57:03
002 22.0 F 003 21.9 F

268 12:59:03
002 22.1 F 003 21.7 F

268 13:01:03
002 21.8 F 003 21.4 F

268 13:03:03
002 21.7 F 003 21.6 F

268 13:05:03
002 21.8 F 003 21.4 F

268 13:07:03
002 21.6 F 003 21.3 F

268 13:09:03
002 21.6 F 003 21.5 F

268 13:11:03
002 21.7 F 003 21.5 F

268 13:13:03
—002 21.8 F 003 21.4 F

268 13:15:03
002 21.8 F 003 21.5 F

268 13:17:03
002 22.0 F 003 21.8 F

268 13:19:03
002 22.3 F 003 22.6 F

268 13:21:03
002 22.6 F 003 22.6 F

268 13:23:03
002 22.6 F 003 22.4 F

268 13:25:03
002 22.5 F 003 22.3 F

268 13:27:03
002 22.6 F 003 22.5 F

268 13:29:03
002 22.4 F 003 22.6 F

_ 268 13:31:03
002~-%%k%x*x =% F 003—****.* F

268 13:33:03 169
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Thursday October 14,

002-%%%% x p 003-%%xx_x

268 13:35;:03
002-%%%xx x p 003=%%nx_x

268 13:37:03
002-%%%% % p 003-kkkx_x

268 13:39;:03
002-***% » p 003-%%%x_»

268 13:41:03

002-%*x% » F 003

268 13:43:03

002

268
002

268
002

268
0602

268
- 002

268
002

268
002

268
002

268
002

268
002

268
002

268
002

268
002

.. 268
002

268

31.7 F 003

13:45:03
28.0 F 003

13:47:03
26.1 F 003

13:49:03
24.9 F 003

13:51:03
24.3 F 003

13:53:03
23.7 F 003

13:55:03
22.9 F 003

13:57:03
22.6 F 003

13:59:03
22.0 F 003

14:01:03
21.9 F 003

14:03:03
21.8 F 003

14:05:03
21.6 F 003

14:07:03
21.2 F 003

14:09:03
21.1 F 003

14:11:03

—kkkk

34.6

31.0

29.3

27.6

26.8

26.0

25.2

24.8

24.1

23.8

23.4

23.1

23.1

22,9

1993

F

09:11:54 pm

170

Page:

78



A:\Z2001A Page: 79
Thursday October 14, 1993 09:11:54 pm

002 21.0 F 003 22.8 F

268 14:13:03
002 21.3 F 003 22.7 F

268 14:15:03
002 20.8 F 003 22.5 F

268 14:17:03
002 20.9 F 003 22.5 F

268 14:19:03
002 20.8 F 003 22.3 F

268 14:21:03
002 21.1 F 003 22.7 F

268 14:23:03
002 21.1 F 003 22.5 F

268 14:25:03
002 21.3 F 003 22.7 F

268 14:27:03
002 21.4 F 003 22.8 F

268 14:29:03
002 21.7 F 003 22.9 F

268 14:31:03
002 21.5 F 003 23.0 F

268 14:33:03
002 21.5 F 003 22.8 F

268 14:35:03
002 21.5 F 003 22.8 F

268 14:37:03
002-%%** % F 003—%*%% % F

268 14:39:03
002~*%%x% % F Q03-%*%*_x* F

268 14:41:03
002-****.* F 003-****.* F

268 14:43:03
002-**%% % F 003-*%%% % F
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BSM Delta Qualification Test

Procedure for the Move of the Shipping Container
from the
Vibration Test Area to the Pyro Shock Test Area

This Procedure Describes
Safety Critical Operations

S

MSFC - Cover 2 (Rev. June 1980)
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BSM-TCP-EP54-004

BSM Delta Qualification Test

Procedure for the Move of the Shipping Container from
, the
Vibration Test Area to the Pyro Shock Test Area

Prepared by:
Mat Bevill EP-12

08/16/93

Motor SN:  /dg073 %
Test Date: 07/ 27/53
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10

20

General Information

11

Scope

This test procedure addresses all the requirements to move the
BSM shipping conta.iner.ﬁ'op the vibration test area to the pyro

Objective of Qualification Tests

The objective of the dynamic testing is to verify the physical and
functional survivabili ty of the Booster Separation Motors. Of
Particular interest for these tests are the components bondgd

Abplicable Documents

MSFC-STD-513A Certification of Equipment Operations and

Materials Handling Personnel

EG5300.36A Safety

29 CFR 1910 Occupational Safety and Health Administration
(OSHA)

NSS/GO 1740.9 Safety Standard for Lifting Devices and Equipment

NHB 1700.1(V1) Basic Safety Manual
AMC-R 385-100 Safety Manual

EP01-SOP-01 Standard Operating Procedure for Safety Critical
Operations

MM 1700.4 Safety and Environmental Health Hazards

MMI 1700.17 MSFC Procedures for Acquiring Shipping Permits for
Rocket Motors and Igniters

MMI 1710.1 Safety Review and Approval of Hazardous and Potentially
Hazardous Facilities and Activities at MSFC

MMI 1710.6 . MSFC Program for Personnel Certification

MMI 1711.2 Mishap Reporting and Investigation
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3.0

MMI 1845.1 Hazard Communication Program

MMI 6400.2 Packaging, Handling, and Moving Program Critical

Hardware

MSFC-RQMT-1493 Electrostatic Discharge Control Requirements
MSFC-STD-1800 Electrostatic Discharge (ESD) Control for Propellant and

Explosive Devices

MSFC-STD-126E Inspection, Maintenance, Proof Testing and Certification

of Handling Equipment

CSD-5597-93-1 Rev. B Enhanced Delta Qualification Test Plan for Booster

Separation Motor (BSM), Aug. 6, 1993

10SPC-0067 Rev. A Specification for Booster Separation Motors for Space

Shuttle Solid Rocket Booster (thru SCN 014)

Safety

31

3.2

The following safety criteria are in accordance with ET01-SOP-
01, Rev. A., Standard Operation Procedures for Safety Critical
Operations" If safety rules/regulations are not followed,injury
to personnel and/or damage to test items could occur,

Emergency telephone numbers are as follows:

Safety 40046
Ambulance 112
Fire 117
Security 44357
Utilities 4-3919
Medical Center 4-2390

Communication Repair 41771

Prior to starting work in 4619 a visual inspection of work area
shall be made for anomaliesg by task supervisor and safety

personnel.
MSFCTE /'S MSFC SE 7%

Date / Time: 07/27/‘13 430 pum.

Personnel shall not work or position themselves beneath
suspended loads unless such loads are securely and
adequately blocked up.

178




34

35

3.6

3.7

3.8

39

3.10

3.11

3.12
3.13

Crane, hoist, lift prime operators, and riggers shall be certified
according to the latest revision of MMI 1710.6, and shall have
in their possession a valid certification card.

Certifications checked by: L
Date / Time: M

Personnel working around suspended loads shall be alert to
the possibility of being crushed between the suspended load
and a fixed object.

Loads shall be moved slowly so they will not accumulate more
momentum than can be stopped with little or no swing.

Where handling slings are called out, a sling with more
pickup points than required may be used if thp weight capacity

Only the area coordinator should direct the crane moves,
however, any person determining an immediate danger or
problem may request stoppage of activities,

The lifting or transportation operation shall be halted by the
area coordinator at any time the control area cannot be
maintained.

Steel toe shoes are required during lifting operations.
Hardhats are required when the lift is at or above the
shoulders.

Tag line operators are to wear leather gloves.

The primary safety hazards associated with this operation are:

3.13.1 Lift operations
3.134 Live (Loaded) Solid Rocket Motor
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314 Any time a crane is being used, it must be dogged if:

3.141 The load will be suspended in a static condition for an
extended amount of time,

3.142 A crane operator crew change or substitution must be made.

315 Inspection certifications shall be provided for the forklift used
to lift the motor shipping container.

Forklift certification provided __#'5_ MSFC TE

3.16 No electric power tools shall be used near the live test item.
Use of pneumatic tools ig acceptable.

3.17 All ground cables and ground straps end-to-end resistances
shall be verified with a multimeter. These resistances
must measure less than 1 ohm.

318 All personnel within touching distance shall wear a wrist
strap that has been checked with a wrist strap checker. This
step should be performed each time the wrist strap ground is
broken.

3.19 All personnel within touching distance of open grain
propellant (and ordnance) shall wear antistatic coveralls.

41 Test Items

For this procedure, the test item should already be placed in its
shipping container and secured to its shipping pallet.

Motor Serial Number for this move:  //0¢C 7 3 ¢

42 Test Equipment
421 Proof Loading of Handling Equipment (required for PCH)

4211  The heaviest lift during all of the delta qualification testing [\,}/
will be lifting the motor while in its shipping container.
The motor and shipping container together weigh about 310 1bs.
All forklifts and overhead hoists must be load (break) tested
to at least 110% of this weight (i.e. 350 lbs.). This test must be
performed prior to any handling of the BSM but does not need to
be repeated until something other than the BSM is lifted by the
same handling equipment. It is therefore recommended that
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5.0

43
43.1

432

the break tests be performed each evening before the BSM testing
commences. The break tests shal] be performed as follows:

a.  The proofload must be at least 350 Ibs.

b.  Lift the dummy load clear of the ground (less than 1 foot) and
lower to ground three times, holding for five minutes on the
third lift. Lifting straps and spreader bar should be attached
during the lift.

SEE APPENDIX C FOR THE PROOF TEST INSPECTION SHEETS.,
Move Procedure
After review and documented approval, a redline change to

this procedure may be performed. Approval shall be by a
minimum of Test Engineer.

f

5.1
5.11

512

513

Weather

The MSFC TE is responsible for checking the weather
conditions before the move. The test site's relative humidity
must be above 20%. If the humidity is not above 20%, all move
operations will be postponed until favorable weather conditions
resume.

‘Test site relative humidity: % 76 MSFC TE

It is not recommended to transport the motor in the rain.
However, if the motor must be moved during the rain, cover the
motor with Velostat sealed with conductive tape.

The MSFC TE shall check with the Army MET team to ensure that [/
there is no lighting within 10 miles.
(MET team phone number....876-2465).
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6.0

5.14

5.15

5.16

5.2

5.3

54

5.5

5.6

5.7

If lightning is within 10 miles during any time that a live BSM
i8 in building 4619, the MSFC TE shall make arrangements to
disconnect the motor ground from the facility ground. The
motor shall remain ungrounded until the lightning is out of
range.

When reconnecting the ground after a lightning storm, a
100Kohm resistor should be connected to the ground wire from
the motor before connecting to facility ground. This allows any
charge on the motor to slowly dissipate to ground. The resistor
should be left connected for no less than 30 seconds.

After the specified tiine, disconnect the ground wire from
facility ground and remove the resistor. Reconnect the ground
strap from the motor to facility ground.

Move Witnessing

The move will be witnessed by a minimum of the MSFC TE,
MSFC SE, and the MSFC QA.

The MSFC TE will serve as the area coordinator for the
test. All handling of the BSM will be directed by the
MSFC TE or cognizant test engineer.

Jim McGee (vibration) shall be responsible for
photographic coveage of the move activities.

All involved lab directors and division chiefs shall be notified ['-}/
prior to testing,

The MSFC TE shall make arrangements for the live BSM to be 1
transported from the vibration lab to the Pyro lab.

The MSFC TE shall call security (4-4357) to arrange for a motor [(
escort to the pyro lab.

Iransport Truck Preparation

6.1

The area around the outside of the pyro shock facility shall be [V{
secured before the live BSM is brought to the pyro shock test site.

Area secured?  YES @ 72 MsFcTE

/7% MSFC SE

Comments:. mvﬁr ~u) """Fl'\ fz i;/Cu :J"h/ '{).'(_Kﬁf I'a

V)!wﬁh{.'ﬂ :
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7.0

(-3 7-2279% o3 MR otfzaley £ iITTZ

62  Have a certified truck ready to transport the test item to the [V]/
Pyro test room. The truck's engine will be off and at least
one wheel chocked.

Truck's wheel braked and chocked: __ 1) msrec 1E
6.3  MSFC TE shall call Security and arrange for an escort. [u]/

Load Shivping Gonta .

CAUTION: Make sure the ground wire connecting the shipping
container to facility ground is long enough to reach the
bed of the truck. If not, switch to g longer strap.
REMEMBER TO MAKE NEW GROUND BEFORE
BREAKING THE OLD GROUND. Verify resistance ag
required.

CAUTION: Be careful not to disconnect the ground wire during
this move.

71  Use the fork lift to place the shipping container on the explosive [/
certified truck. The MSFC TE shall designate someone to keep
the ground wire out of the way during this move.,

72 Attach a ground strap to the truck chassis and verify its v
resistance. Measure the resistance from the end of the ground strap to a

Resistance measured: _‘.)’L MSFC QA L
7.3  Attach the chassis ground strap to the shipping container. [VI/
74 Verify truck to shipping container ground. Measure resistance [\J/
from right next to the chassis connection to the shipping container
connection. Resistance shall measure less than one (1) ohm,

Resistance measured:  ¢. l;ﬂ.,_; MSFC QA ﬂ‘é_/

75  Disconnect the shipping container to test cell ground. M
76 Secure the shipping container in the truck bed. [ "J/
81 The motor carrying truck and escort personnel shall follow the =
route provided in Figure 1 moving at a maximum speed of
10 m.p.h.

mﬂ‘}b/ /600734’ w4 {ﬁl‘l" b (17/0 cml-; {u [uc“) Mv)Lo{ (CCO13Y,

Bath motory (e Yolen ﬂ\l (1[00 a,4-~H/\I§ time.
C"‘(’- M 1000134 (cs Aot Un(nQiJ +or &*\,a s%m}e N PV




9.0

82  Fork lift shall proceed to the point designated on Figure 1 AL
as "destination."

83  Upon arrival at the destination, the truck will turn off its engine
engage the emergency brake, and chock at least one wheel.

Truck's wheel braked and chocked: MSFC
CAUTION: Make New Ground Before Brakipg Old Ground.

84  Attach a ground wire to the pyro facility ground afid verify its []
resistance. Resistance shall measure less th

85  Attach the ground wire to the motor sidpping container. Verify []

86  Disconnect the ground strap Between the motor and the truck chassis. [ ]

CAUTION: Be careful fot to disconnect the ground wire during
the following move.

8.7  Use the fork lift to gémove the shipping container from the truck. []
The MSFC TE sh designate someone to keep the ground strap
ing unloading.

88 Joping container near the center of the room. []
89 . Close and lock the doors to the pyro facility. []
810 All operations shall not commence until the BSM motor

has been removed.

Park truck outside the pyro room doors. Leave adequate space []
for fork lift maneuvering.

Turn off the truck's engine, engage the emergency brake, and [1]
chock at least on of the truck's wheels.
Truck braked and wheel chocked: MSFC TE
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93  Attach a ground wire to the truck chassis and verify the pe€istance. []
The resistance should measure less than 1 ohm

Resistance measured: — MSFCQa

CAUTION: Be careful not to disconnegt the ground wire during
the following move,

94  Use the fork lift to place the shippj container on the explosive []
certified truck. The MSFC TE 1 designate someone to keep
the ground wire out of the way during this move,

95  Attach ground wire the truck chassis to the shipping container., []
Verify resistance with an ohm meter (should be less than 1 ohm).

Resistance meagtired: MSFC QA

the shipping container to facility ground wire. []
the shipping container in the truck bed for delivery. []

elivery truck may now exit, []

QRIGING .. il C
OF FOOR QUALITY
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100  Post Test Verification

The procedure delineated in the above document has been
satisfactorily completed and :

a. All sequences in the procedure have been completed (or
deleted by approved deviation)

b. All Procedure changes have been recorded and approved.

Submitted Verified by: j/° /af’@ev b@(

Test Engineer

Date: _0 ?/17(15
Motor serial number: /o003 ¢
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Appendix A

Test Procedure Deviation
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Figure 1

P TCP NO .

, TEST PROCEDURE DEVIATION

TEST ENGINEERN. 'cuAurv OarTg

REQUIREMENTS ENGINEER: OCTMER.
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Tigure |
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, TEST PROCEDURE DEVIATION
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Appendix B

Figures
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Appendix C

Proof Test Inspection Sheet
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i Lifting Eguipment Insnection Sheet
1. PpPcH Identification 2 Handling Procedure Number

a. Nomcnclature:
b. SN:
3. Location of Lift (Fac. Bldg.) 4. Weight to be Lifteq (in Ibs,)
a. Buudmg: a. Item:
—_— —_—
b. Date of 1ft: b. Hoisting Equipment
—_—_——
c. Total:
———
5. Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2 Equipment tagged with appropriate Inax
working loads
3. Load to be lifted does not exceed may working load
of hoisting €quiptment ag configured
4. Assessment Prior to critica] lift Ccomplete per
. - I
b. Operator's Certification Validation:

Crane —  Rigger Flagman
—_— —_— —_—
Forklift Driver Personne] Hoist

C Visual inspection shows no €vidence of damage, cxcessive
e
wear or abuse.

d Dummy load lift of completed ang no
—Ibs —_—
ncies noted.

discrepa

6. For additiona] lnformatlon. observations and remarks
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lift: —_—_— b. Hoisting Equipment
C. Total:
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2 Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d. Dummy load lift of ——_Ibs, completed and no

discrepancies noted.

For additional lnformatlon, observations and remarks

I certify that the critical lifting equipment and personnel have been
reviewed and found to be in compliance with the requirements of MSFC-
STD-126E,

MSFC PCH Move Manager Date —_—
MSFC Safety Date
MSFC Quality Date

196



BSM MOTOR s/N 1000738



Appendix A

ED 73-SHK-FOP-004

197



t
FACILITY OPERATING PROCEDURE
FOR PYROTECHNIC SEHOCK TESTS

ED73-8HK-FOP~004

PREPARED BY: /2/7/72/
! DATE

Test Engineer

PREPARED BY: Loe /2~ Q-P2
Steve R. Brewster/ED73 DATE
Team Leader

APPROVED: /%é ?z,
cC. KifbyAFD73 DA
Chief, Dynamics Test Branch

APPROVED: wf ; / z//ﬂ/ 92
Richard Lebnard/CS01 DATE

SAFETY
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ED73~SHK-FOpP-cr4

MWTRODUC
-.1 ETRPCSE

T-e purpose of this procedure is to define the steps necessary to
gerforz a shock test in the Pyrotechnic Shock Facility in Building
4619 using blasting caps and mild detonating fuse (MDF) or flexible
1l inear shaped charge (FLSC).

1.2 SSOPE

Twis document contains the.steps to prepare the facility, conduct the
test, and steps to follow in the event of misfires.

2.0 ESxFET

The operating policies set forth in EP01-SOP-01 "Standard Operating
Frocedure for Safety Critical Operations”, shall be adhered to.

MSFC Medical Center 4-2390

Ambulance 122
Fire 117
Security 4-4357
Safety 4-0046

T:e Test Engineer will be responsible for personnel in the test
activities and shall be ncdtified immediately of any personnel
activities.

3.0 APPLICABL C

EPT01-SOP-01, "Standard Operating Procedure for Safety Critical Operations"

ED73-SHK-SOP-006, "Safety Requirements and Procedures for the Operation of
the Pyrotechnic Shock Facility"

AMC-R 385-100, Army Materiel Command Safety Manual

MM 17C0.4, Safety and Environmental Health Standards

MMI 1710.6, MSFC Program for Personnel Certification

MMI 1710.1, Safety Review and Approval of MSFC Hazardous Activities
MMI 1345.1, Hazard Communication Program

NHB 1700.1(V1-A), Basic Safety Manual

DOD 6055.9, Ammunition and Explosives Safety Standard
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ED73-SHK-FOP-204

CENERAL REQUIREMENTS

—ne Test Engineer will be in charge of all test preparations and
activities.

All test activities shall be coordinated with the Test Engineer.

All changes to the procedure shall be coordinated with the Test
Engineer.

i
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6.12

6.13

6.14

ED73-SHK-7fCP=-3C4

ACCE N

For each measurement location select an accelercmeter of
a type suitable for the amplitude expected.

calibrate each accelerometer per ED73-SHK-FOP-008.

PRETEST FACILITY CHECKOUT .

Verify that no flammable solvents, paints, gases, etc.,
are present 1n the hazardous area.

Verify that conductive floor mats are in place.

verify floor mats and test, checkout, and assembly
hardware are connected to the facility grounding systen.

Verify the resistance of the conductive flocor mats are
less than 1 Ohm.
Recorded resistance reading ohm

Verify that no leads are connected to the junction box
terminals.

Move junction box switch to "BULB" position.
Connect 12 Volts t» the firing panel.

Insert firing key and verify panel meter indicates the
correct voltage.

Switch key to "ARMED" position and verify power indicator
light is illuminated.

Open red cover and f1ip firing switch, verify bulb on
junction box lights.

Close red cover.
Switch key io "SAFE" position.
Move junction box switch to "METER" position.

Switch key to "ARMED" position and verify power indicator
light is illuminated.

Open red cover and flip firing switch, verify that meter
on junction box indicates 12 Volts.

Close red cover.
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.17

.12

. ED73-sHK-Fop-2-4
Switch key to wgappw Position and disconnect voltage

source.

Remove firing key.

CHECKOUT, INSTALLATION. AND HOOKUP OF ORDNANCE

Verify Class 1.1 signs are pPocsted on the outside walls of
Room 170.

Verify that no severe weather or electrical storms are
within 10 miles of the immediate viciniey,

Verify that no flammable solvents, paints, gases, etc.,
are present in the hazardous area.

Verify that conductive floor Rats are in place.

Verify floor mats and test, checkout, ang assembly
hardware are connected to the facility grounding systenms.

Verify the resistance of the conductive floor mats are
less than 1 ohnm.
Recorded resistance reading Ohm

Verify all non-ess.:ntial personnel are clear of the test
area.

Verify operatiocnal personnel are :

a. Wearing 100 percent cotton Coveralls, shorts,
undershirts, and Socks, and street or safety shoes.

b. Remove all matches, lighters, Jjevelry, ana all
battery-powered devices Such as electrical wrist watches,
Calculators; portable radios, etc.

During periods of connecting blasting caps, MDF, and
FLSC, a maximum of two people (to be designated by the
Test Engineer) will be permitted to remain in the area.

Verify that safety goggles, hearing protection, ang
wriststats or legstats are worn by personnel who will be
installing explosive itenms.

Verify that the firing panel is in a "SAFE" condition and
remove arming key from pPanel. The key is to be kept in
the possession of the Person installing the ordinance
device.

Turn on flashing light outside Roonm 170A.
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ED73-SHK-FOP-004

, .13 Install required MDF or FLSC on exciter plate.

7.14 Verify switch on junction box is in "BULB" position.

7.15 Using a wrist strap checker, each person wearing a wrist
strap shall check their wrist strap.

7.16 In Room 170B, verify that blasting cap shorting foil is
in place and is undamaged before removing from storage
container.

7.17 Remove blasting cap from storage container and transport
to Room 170.

7.18 In Room 170, verify that wristats or legstats are in
place.

7.19 Install blasting cap on exciter plate.

7.20 Press blasting cap shorting foil firmly against facility
ground for 1 second.

7.21 In order to short the leads, slide enough shorting foil
off blasting cap to attach an alligator clip.

/.22 Remove shorting foil:

7.23 Move switch on junction box to "BULB" position.

7.19 verify that bulb on junction box is not illuminated.

WARNING:

IP BULE GLOWS, THERE IS8 SUFPICIENT RADIO FREQUENCY IN THE
ARFA TO POSSIBLY CAUSE DETONATION OF TERE BLASTING CAP. THE
CAP SEOULD BE LEPT SHORTED AND RETURNED TO ROOM 170B STORAGE
CABINET. ALL BLASTING ACTIVITIES WILL BE CURTAILED UNTIL
THE RF SBOURCE IS REMOVED. ’

7.20 Move switch on junction box to "METER" position.

7.21 Verify O volts on meter.
WARNING:
IF VOLTAGE I8 INDICATED, THE LINES TO THE FIRING PANEL
ARE BITHER CONNECTED TO A VOLTAGE SOURCE OR ARE PICKING
UP VOLTAGE FROM RADIATION CAUSED BY A NEARBY BSOURCE.
THE CAP SHOULD BE LEPT SHORTED AND RETURNED TO ROOM
1708 STORAGE CABINET. ALL BLASTING ACTIVITIES WILL BE
CURTAILED UNTIL THE VOLTAGE SOURCE IS REKXOVED.
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Move junction box switch to "BULB" position.

Install blasting cap leads in junction box, move switch
to "FIRE" position and remove alligater clip.

Leave area, close door, and inform Test Engineer of
status.

DETONATION -

Test Engineer will insure that only essential personnel
remain in Room 170A.

Prepare data acquisition system to acquire data.

Connect firing panel voltage supply and insert firing
key, verify that meter indicates the appropriate voltage.

Start tape recorder.
Begin countdown.

On the count of 3, put switch in "ARMED" position, verify
that power indicator is illuminated.

On the fire command, eopen red cover and flip firing
switch.

Turn the firing panel key to the "UNARMED" position.
Remove arming key and disconnect voltage supply.
NOTE:

IF BLASTING CAP DOES NOT FIRE, PROCEED TO BECTION 10.4
IF MDP OR FLSC SEGMENTS DO NOT FIRE, PROCEED TO SECTION 10.S
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ED73-SHK~Fop-004

pPoST DETONATION

wait a Binimum of 5 minutes after firing tefore opening
door to Room 17o0.

Turn off flashing light outside Room 170A.

Inform Test Engineer that door is to be cpened.

In Room 170, move junction box switch to "BULRB" poesition.
Remove blasting cap leads from junction box.

Inspect exciter panel to insure all explosive devices
fired properly.

Verify all operational personnel are wearing wrist
straps.

HERERN

NOTE:

IP ALL EXPLOSIVE ITEMS DID NOT FIRE, GO TO EMERGENCY
PROCEDURES, S8ECTION 10.0

G oC

-
4

urin stalla + c tems:

Operational personnel shall immediately stop operations
and evacuate the test area when:

a. A fire is reported in the immediate vicinity.
b. A fire or electrical short occurs in the test area.

Operational personnel shall immediately stop operations
when:

a: When lightning is detected within 10 miles of the
vicinity. :

b: When severe waather is reported in the vicinity.

c: Loss of facility power in the test area.

d: Significant radio frequency disturbances exist in the
vicinity.

Any such occurrence shall be immediately reported to the
ED73 Test Engineer
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10.3

10.4

10.4.1

10.4.2

10.4.3

10.4.4

10.4.5

10.4.6

10.4.7

10.4.8

10.‘.9

10.4.10

ED73~SHK~FOpP-gg4

a. In the event of Serious personnel injury, do no move
the'ln]uyeé Person unless Recessary to prevent further
serious injury.

b. Call ambulance (113 and/or fire department (117) if

d. Notify ED73 Test Engineer.

DO_NOT TRY TO FIGH o)
ORONANCE DEVICES IN THE ARFA.

Engineer:
a. Switch key to "SAFE" Position, remove arming key, and
disconnect firing panel power.

b. Evacuate the area as directed.
asti Ca
Attempt to fire Cap by cleosing "FIRE® switch and leaving
engaged for 1 minute. Repeat a minimum of three times.
If blasting cap fires, continue Procedure at section 5.0
Switch key to "sargw Position, remove arming key, and
disconnect firing panel power,
Wait 30 minutes before entering Room 170.
Put on safety goggles, hearing pProtectors, and
wriststats.
In Room 170, move junction box switch to "METER"
position. _—
Leave room and close door.
Connect firing panel power, insert arming key, and switch
to "ARMED" position.
Open red cover and flip firing'switch, verify voltage
registers on junction box meter.
Switch key to "SAFE® position, remove arming key, and
disconnect firing panel pover. —_—
Put on safety goggles, hearing protectors, and
wriststats., —_

206



10.
10.

i0.

10.

10.

10.

10.

10.

10.

10.

.4.20

ED73-SHK-FOP-004
In Room 170, move junction box switch to "ARMED"
positzon.

Leave room and close door.
Increase voltage at power source by S50%.

Connect firing panel power, insert arming key, and switch
to "ARMED" position.

Open red cover and flip firing switch.
1f blasting cap fires, continue procedure at Section 9.0

switch key to “SAFE" position, remove arming key, and
disconnect firing panel power.

If blasting cap does not fire, wait 30 minutes before
entering Room 170.

obtain explosive misfire container.

Put on safety goggles, hearing protectors, and
wriststats.

In Room 170, move junction box switch to "BULB" position.

Short blasting cap leads by twisting leads together and
secure with an alligator clip.

Remove blasting cap by using mechanical devices

Place cap in explosive misfire container until turned
over to Army for disposal.
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10.5.1

10.5.2

10.5.3

10.5.4

10.5.5

10.5.6

ED73-SHK-FOP-004

MDto : o ire Afte ti Ca
Detonation

Switch key to “sargn position, remove arming key, and
disconnect firing panel power,

Test Engineer will insure that no one enters Room 170 for
a period of 1 hour after blasting cap detonation.

At the end of the required waiting period, put on safety
goggles, hearing protectors, and wriststats.

In Room 170, examine explosive to determine if it is
feasible to detonate by use of another blasting cap.

If another blasting cap may be used, centinue procedure
at Section 7.10.

Obtain explosive misfire container.

Use mechanical devices to remove explosive and place in
explosive misfire container.
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Test Procedure Deviation
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Figure 1

TC?P NO..
—~ , TEST PROCEDURE DEVIATION
5T ENGINEEA: ’GUAUTV DATE
REQUIREMENTS ENGINEER: OTMEA.
SHEET [«1J
TITLE.
NO. PAGE SQ CHANGE/REASON Emnuf
{
JRIGINATOA: OACANIZATION:
ABOVE DEVIATIONS) INCREASE mAZAAD VEVEL: SAFETY:
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Figures
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(A) CHOKED (B) SADDLED

(C) 3-D IN SADDLED POSITION

FIGURE 4. LIFTING STRAP ATTACHMENTS

DRAWN BY:
| &
nm
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Small Lip

FIGURE 5. AERO HEAT SHIELD SEAL

DRAWNBY:
K. MITCHELL
4/9/93
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Appendix D

Tool List
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TORQUE WRENCHES:

Torque Drive
250 ft - Ibs 172"
100 ft - lbs 3/8"
25 in-1bs 3/8"
750 in - Ibs 3/8"
150 in - lbs 3/8"
100 f - Ibs 1/2"
RATCHETS
1/2" drive
3/8" drive
HANDLES

1/2" drive (long)

3/8" drive

Cal. Due SN Use

01/20/94 EMJ00359 Pos. C Bracket
10/05/93 BTW-2RCF A, B, D, Bracket
10/05/93 5492304 AHS Fasteners

22227? T-267-GL Ship. Cont. Grnd.

08/24/93 52117
10/05/93 7011013

1/4" screwdriver handle
1/4" slide handle

SOCKETS

Size

3/4"

5/8"

25/32"

1v16"

1/2 "

9/16"

1/2"
3/8"
1/2"

1/2"
/2"

1/2"
3/8"
3/8”
3/8"

3/8"
3/8"

3/8"

Type

regular
regular
deep well

regular
deep well

deep well
regular

deep well
regular-elbow

regular
deep well

regular

220
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Bill S.

McGee
McGee
McGee

McGee
McGee



1/4" 1/4" regular (AHS)
3/8" 3/8" regular

ADAPTERS AND EXTENSIONS
Size Type
1/2" to 1/2" extension

1/2" to 3/8" extension
3/8" to 3/8" extension

3/8" to 1/2" adapter
3/8" to 1/4” adapter
3/8" to 3/8" adapter (elbow)

ALLEN HEAD SOCKETS

1/2" drive to 9/16"
1/2" drive to 1/2"
1/2" drive to 3/8"
3/8" allen

3/8" allen (cut-off)

BOX END AND OPEN END WRENCHES

11/16" box end
9/16" box end
1/2" box end

1/2" open end

OTHER TOOLS
Pipe extension

Special wrenches for inspection plate nuts
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Proof Load Inspection Sheets
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
Bocder Sepeqahien B~ T(P-EPS #-00/

a. Nomenclature: Moter

b. SN: jo00738
Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

S,
. Nerth 2490n Y RRIZS
a. Building: 4619 LRl rm 120 o a. Item: 310 (inshigp ce1Brine, )
b. Date of lift: 09/20/93 b. Hoisting Equipment _ 20
c. Total: 33
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records X
2. Equipment tagged with appropriate max X
working loads
3. Load to be lifted does not exceed max working load X
of hoisting equiptment as configured
4. Assessment prior to critical lift complete per X
MSFC-STD-126E
b. Operator's Certification Validation:
[
Crane /947"47/ Cagtick Rigger 747'/)]{{1 REX K  Flagman
Forklift pﬁ/’mm@zﬂ Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive oK

wear or abuse.

d. Dummy load lift of &lbﬁ. completed and no
discrepancies noted.

For additional information, observations and remarks

reviewed and found to be in com pliance with the requirements of MSFC-

STD-126E,
MSFC PCH Move Manager //,/4// o, // Date 7/c2 /47

MSFC Safety Date M
MSFC Quality ' Date 9/50/6.5
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number

a. Nomenclature: B p 1A S.;p,q,zn Ticw BS M -TLP -EPSY - ot
’\/'\0'1 e 2
b. SN: ] 000728

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

A o gu pR3e
a. Building: 49 K170 Crong a. Item: 3iL
b. Date of lift: _.JZ&#L b. Hotsting Equipment 10
c. Total: 33
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records e
2. Equipment tagged with appropriate max >
working loads
3. Load to be lifted does not exceed max working load X
of hoisting equiptment as configured
4. Assessment prior to critical lift complete per X
MSFC-STD-126E
b. Operator's Certification Validation:
1 2 . .
Crane 27/ Eqppy ¢ Rigger et N Carne i Flagman
Forklift i:f M arrick Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive 9L
wear or abuse.
d. Dummy load lift of _{2¢” lbs, completed and no __\/__
discrepancies noted.
For additional information, observations and remarks
I ce he criti liftin ment an rsonnel hav en
reviewed and found to be in compliance with the requirements of MSFC-

Date 47% J/ f' 3

MSFC PCH Move Manager

MSFC Safety Date _7/20/92
MSFC Quality Date QM
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
Bucster Sepuniton Bsm-Te-£p5¢ ool

a. Nomenclature: Mot

b. SN:  (0c0T)3 6 _
Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

) el v 0 Forr gt . J/0
a. Building: : A37C ¢ 340 a. Item:
b. Date of lift: 04 (20/43 b. Hoisting Equipment 20
c. Total: 350
Checklist
a. Assessment Prior to Critical Lift
1 Maintenance records X
2 Equipment tagged with appropriate max X
working loads
3. Load to be lifted does not exceed max working load Pt
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per A
MSFC-STD-126E
b. Operator's Certification Validation:
Crane &* le‘((lffl K Rtgger ﬁ+ ({’(CWICK Flag‘nan
D }/lc(
Forkltft [V W1%(ur ¢ sc Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive oK
wear or abuse.
d. Dummy load lift of _50C 1Ibs. completed and no ‘/
discrepancies noted.
For additional information, observations and remarks
I he critical liftin ment an rsonnel have been
reviewed and found to be in compliance with the requirements of MSFC-
TD-126E

MSFC PCH Move Manager /, / 20 / / _Date 7‘4;{ 6)//’ 7

Date 9/7” '3

MSFC Safety

MSFC Quality Date $/20/%3
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NASN

Nationa! Aeronautics and
Space Administration

George C. Marshall Space Flight Center
Marshall Space Flight Center. Alabama 35812

BSM-TCP-EP54-002

BSM Delta Qualification Test

Move BSM from Pyro to Vibration / Setup
Thermal Conditioning

This Procedure Describes
Safety Critical Operations

R N

MSFC - Cover 2 (Rev. June 1980} 226



- BSM-TCP-EP54-002

BSM Delta Qualification Test

Move BSM from Pyro to Vibration / Setup Thermal
Conditioning

Prepared by:
Mat Bevill EP-12

08/16/93

Motor SN:_[000 8

Test Date: 0‘1!2!!‘13
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SEP 16 ’93 10@:24AM  CSD ENGINEERING B2 P.4/5

- Move BSM from Pyro to Vibration / Betup Thermal Conditioning

Prepared by: ,-‘.MLL_ gﬁtﬂif

t BevilVMBIC TR/EPIR

Approved by: %_ﬁéﬂg 21473

m M Vibration Lab TE Date

qim' Am% 9-14-93
Jim [Herring/MSFC Pyrd] Shock Lab TE Date
Ll LY LV 9-/6-£2
Richard Leona FC Safety/C801

Riek Clcmo_nmw Quality/CQo6

Ben Goﬁrgmuor lyn'ﬁl Divisien/BP11

Date
24593
Date
K //T7L
Date
ﬁ%n Test BranciVEDT3 #
Dmﬂz,‘ ﬁ]
94/Ly
oy

Chuck w.n’wtri'c/cs%n =

Don Wencil/8Bt

vé/ L7
Charlis Lovell/PCH Enpin /CN71

vee’ abed S§Sd3 J4SK WONd @c:8t1 €6. 91 43§

, : 408 PAGE.004
SEP 18 893 12:22 228



Move BSM from Pyro to Vibration / Setup Thermal Conditioning

Prepared by: Mdb{ Qe_cfﬂ Q//_SZ?.?

Mat BevilMSFC TE/EP12 Date

Approved by: /ért /s [7‘ .(éveé, Dﬁﬁf 73
ate

1m McGee/MSFC Vibration Lab TE

%m Hovuuar 2.14-93
Jim Herring/MSFC Pyra)Shock Lab TE Date
Richard Leonard/MSFC Safety/CS01 Date
%[ W 9453
Rick Clements/MSFC Quality/CQ06 Date

Ben Goldberg/Motor Systefns Division/EP11 Date

’

S redsteDynamic Test Branch/ED73 gate;
Chuck Wells/UTC/CSD TE Date

Don Wencil/USBI Date

é/%é A 4,// - Y
Dire”

Charlie Lovel/PCH Engineer/CN71
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80

9.0

General Information

Applicable Documents
Safety

Test Items and Test Requirements

41
42
43
44
45

Test Items

Test Requirements

Test Conditions

Test Equipment

Move and Setup Procedure

Personnel Responsibilities

Move BSM from Pyro Shock Area to the Vibration Test Area

6.1

Take the Test Item to the Vibration Test Room

Thermal Conditioning for Radial Axis Setup

7.1
72
7.3

74
75

Radial Axis Test Setup

Attach Adapter Plates to the Aft Skirt Support Brackets

Position the Test Item Over the Vibration Table Using the Overhead
Crane. Align the Test Item With the Proper Holes in the Table.
Adapter Plate Attachment to the Vibration Table

Disconnect the Lifting Straps from the Motor and Crane

Thermal Conditioning Setup

8.1

Conditioning Chamber Setup for Radial Axis

Post Test Verification

Appendix A - Test Procedure Deviations
Appendix B - Figures
Appendix C - Proof Test Inspection Sheets (lifting equipment)
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10

20

General Information

L1  Scope

This test procedure addresses all the requirements to perform
the move of the BSM from the pyro test facility to the vibration
test facility along with the thermal conditioning setup for the
Radial Axis vibration test.

12 Objective

The objective of the dynamic testing is to verify the physical and
functional survivability of the Booster Separation Motors. Of
particular interest for these tests are the components bonded
using EA9394 adhesive. The components using this adhesive
include the throat insert, the centering insert, and the igniter
grain support rod.

Applicable Documents

MSFC-STD-513A

EG5300.36A
29 CFR 1910

NSS/GO 1740.9
NHB 1700.1(V1)
AMC-R 385-100
EP01-SOP-01

MM 1700.4
MMI 1700.17

MMI 1710.1

MMI 1710.6
MMI 1711.2

Certification of Equipment Operations and
Materials Handling Personnel

Safety

Occupational Safety and Health Administration
(OSHA)

Safety Standard for Lifting Devices and Equipment
Basic Safety Manual
Safety Manual

Standard Operating Procedure for Safety Critical
Operations

Safety and Environmental Health Hazards

MSFC Procedures for Acquiring Shipping Permits for
Rocket Motors and Igniters

Safety Review and Approval of Hazardous and Potentially
Hazardous Facilities and Activities at MSFC

MSFC Program for Personnel Certification

Mishap Reporting and Investigation
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3.0

MMI 1845.1 Hazard Communication Program

MMI 6400.2 Packaging, Handling, and Moving Program Critical

Hardware

MSFC-RQMT-1493  Electrostatic Discharge Control Requirements

MSFC-STD-1800 Electrostatic Discharge (ESD) Control for Propellant and

Explosive Devices

MSFC-STD-126E Inspection, Maintenance, Proof Testing and Certification

of Handling Equipment

CSD-5597-93-1 Rev. B Enhanced Delta Qualification Test Plan for Booster

Separation Motor (BSM), Aug. 6, 1993

10SPC-0067 Rev. A Specification for Booster Separation Motors for Space

Shuttle Solid Rocket Booster (thru SCN 014)

Safety

31

3.2

33

The following safety criteria are in accordance with ET01-SOP-
01, Rev. A., Standard Operation Procedures for Safety Critical
Operations".If safety rules/regulations are not followed,injury
to personnel and/or damage to test items could occur.

Emergency telephon: numbers are as follows:

Safety 4-0046
Ambulance 112
Fire 117
Security 44357
Utilities 4-3919
Medical Center 4-2390

Communication Repair 4-1771
Prior to starting work in 4619 a visual inspection of the work

area shall be made for anomalies by task supervisor and safety
personnel.

MSFCTE [} MSFCSE }Zﬁzv

Date / Time: OUZ\/’B i2-50 qom.

Personnel shall not work or position themselves beneath
suspended loads unless such loads are securely and
adequately blocked up.
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34

3.5

3.6

3.7

3.8

39

3.10

3.11

312
3.13

Objects handled by overhead hoist shall be lifted only high
enough to clear fixed objects in the path of travel. Spreader
bars and slings may be left on the hoist if desired when not in
use, but must be raised so that the lowest part of the lifting
equipment will be at least seven feet from the floor when not in
use.

Crane, hoist, lift prime operators, and riggers shall be certified
according to the latest revision of MMI 1710.6, and shall have
in their possession a valid certification card.

Certifications checked by: f(’ 'B
Date / Time: 0_1[2.1_/43__

Personnel working around suspended loads shall be alert to
the possibility of being crushed between the suspended load
and a fixed object.

Loads shall be moved slowly so they will not accumulate more
momentum than can be stopped with little or no swing.

Where handling slings are called out, a sling with more
pickup points than required may be used if the weight capacity
per point used is equal or greater than the weight capacity of
each point of the noted sling and the free pickup point is (are)
secured to prevent it (them) from swinging and causing
damage to parts.

Only the area coordinator should direct the crane moves,
however, any person determining an immediate danger or
problem may request stoppage of activities.

The lifting or transportation operation shall be halted by the
area coordinator at any time the control area cannot be
maintained.

Steel toe shoes are required during lifting operations.

Hardhats are required when the lift is at or above the

shoulders.

Tag line operators are to wear leather gloves.

The primary safety hazards associated with this operation are:
3.13.1 Lift operations

3.13.2 Solvent Use (See NOTE)
3.13.3 Live (Loaded) Solid Rocket Motor

233




40

3.14

NOTE: Grease and solvent use are only "if needed" as

determined by the MSFC TE and CSD TE.

Any time a crane is being used, it must be dogged if:

3.14.1 The load will be suspended in a static condition for an

extended amount of time.

3142 A crane operator crew change or substitution must be made.

3.15

3.16

317

3.18

No electric power tools shall be used near the live test item.
Use of pneumatic tools is acceptable.

All ground cables and ground straps end-to-end resistances
shall be verified with a multimeter. These resistances
must measure less than 1 ohm.

All personnel within touching distance of the BSM or ordnance
shall wear a wrist strap that has been checked with a wrist
strap checker. This step should be performed each time the
wrist strap ground is broken.

All personnel within touching distance of open grain
propellant (and ordnance) shall wear antistatic coveralls.

Test Items and Test Requirements

41

42
421

Test Items

The test item for the delta qualification vibration tests consists
of a live BSM which will be tested in the aft motor
configuration. The motor will be tested with an aero heat
shield over the exit cone. The motor weighs approximately 154
pounds each.

Test Requirements

Test Tolerances

Unless otherwise stated in this procedure, the tolerances
applicable to the test conditions described shall be as specified
in MIL-STD-810D. These tolerances are as follows:

Temperature: +5°F
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43

431

432

4321

4322

4323

Test Data

All data taken with non-recording instruments will be
recorded in ink directly onto data sheets and/or log sheets.

The log or data sheets will identify the test being performed, the
test item, the item part number, and the applicable test
procedure. Corrections or changes will be made by drawing a
single line through the original entry. The new entry will be
made directly above the old and initialed by the person making
the entry. Each page will be signed and dated at the bottom of
the page by the person making the entries, and counter signed
by the test engineer after review.

Test Conditions

The live delta qualification motor will be vibration tested at a
specific temperature. The motor will be either be tested at 25°F
or at 125°F depending on which motor is controlled by this
procedure.

The MSFC TE is responsible for checking the weather conditions M/
before the move. The test site's relative humidity must be above

20%. If the humidity is not above 20%, all move operations will be

postponed until favorable weather conditions resume.

Test site's relative humidity: 2% MSFCTE __ﬂB_

The MSFC TE shall check with the Army MET team to ensure that E\/]/
there is no lighting within 10 miles.
(MET team phone number....876-2465).

If lightning is within 10 miles during any time that a live
BSM is in building 4619, the MSFC TE shall make
arrangements to disconnect the motor ground from the
facility ground. The motor shall remain ungrounded until
the lightning is out of range.

When reconnecting the ground after a lightning storm, a
100Kohm resistor should be connected to the ground wire from
the motor before connecting to facility ground. This allows any
charge on the motor to slowly dissipate to ground. The resistor
should be left connected for no less than 30 seconds.

After the specified time, disconnect the ground wire from facility ground

and remove the resistor. Reconnect the ground strap from the motor to
facility ground.
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433 Itis not recommended to transport the motor in the rain. However, if
the motor must be moved in the rain, it should be wrapped in
Velostat and sealed with conductive tape.

44 Test Equipment
44.1 All measurements shall be made with instruments and
equipment whose accuracy and/or calibration has been

verified.

Calibration Acceptable /m (MFSC TE)

442 Proof Loading of Handling Equipment (required for PCH)

4421  The heaviest lift during all of the delta qualification testing
will be lifting the motor while in its shipping container.
The motor and shipping container together weigh about 310 lbs.
All forklifts and overhead hoists must be load (break) tested
to at least 110% of this weight (i.e. 350 lbs.). This test must be
performed prior to any handling of the BSM but does not need to
be repeated until something other than the BSM is lifted by the
same handling equipment. It is therefore recommended that
the break tests be performed each evening before the BSM testing
commences. The break tests shall be performed as follows:

a. The proofload must be at least 350 Ibs.

b.  Lift the dummy load clear of the ground (less than 1 foot) and
lower to ground three times, holding for five minutes on the
third lift. Lifting straps and spreader bar should be attached
during the lift.

SEE APPENDIX B FOR THE PROOF TEST INSPECTION SHEETS.
45 Procedure for the Move and Setup

45.1 After review and documented approval, a redline change to
this procedure may be performed. Approval shall be by a
minimum of the MSFC TE, MSFC SE, and the MSFC QA.

452 As soon as possible after a test failure, a deviation from the
specified test environment, or any other incident which affects
the test or test item, MSFC will notify the authorized UT/CSD
representative of the event verbally and will then generate a
Test Procedure Deviation (NASA form 3959). A copy of the Test
Procedure Deviation is presented in Appendix A. Photographs
of any discrepancies shall also be taken.
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50 P LR ibiliti
51 Test Witnessing

All tests will be witnessed by the authorized UT/CSD
representative and USBI representative. The MSFC test
engineer will also witness the testing (moving and setup).
Notification of the start of the move shall be communicated to
the authorized UT/CSD and USBI representatives and the
MSFC safety representative and test engineer at least 2 hours

in advance.
: AR
MSFC Safety Notified )
UT/CSD Notified TS

52 The MSFC TE will serve as the area coordinator for the
test. All handling of the BSM will be directed by the
MSFC TE or cognizant test engineer.

53 Jim McGee (vibration) and Jim Herring (pyro) shall be
responsible for photographic coverage of the test
activities .

54 All involved lab directors and division chiefs shall be notified ['—]/
prior to testing.

55 The MSFC TE shall make arrangements for the live BSM to be [’]/‘
transported from the pyro lab to the vibration lab.

56 The area around the outside of the vibration facility shall be [\]/
secured before the live BSM is brought from the pyro shock test
site. This area should also be clear so that the transport
truck can drive to the vibration lab doors.

Area secured? @ NO /3, MsFc TE

Comments: _ Dgés IOC&J

6.0.1 Fire symbol 3 shall be used when the motor is in the vibration [\/
test rooms.
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6.1 Take the Test Item to the Vibration Test Room
611 Have a certified truck ready to transport the test item to the K/
vibration test room. The truck's engine will be turned off and
at least one wheel chocked.
CAUTION: Make New Ground Before Braking Old Ground,

6.12 The MSFC TE shall call security (4-4357) to arrange for a motor [/
-~ escort to the vibration lab.

6.13 Attach a ground wire to the truck chassis and verify its See orp [/
& resistance. Resistance shall measure less than 1 ohm. page

Resistance measured - MSFCQA

CAUTION: Exercise care not to entangle or tug on the motor
grounding strap during the following lifting operation.

6.14 SLOWLY lift the motor and pallet using the certified fork lift [v/
and load into the truck bed. Secure the pallet to the truck bed.

6.1.5 Attach the ground strap from the truck chassis to the motor case. 1
Verify resistance between motor case and truck chassis (<1 ohm):

Resistance measured: __ 0.1{L MSFC QA L
["I/

6.16 Disconnect the motor to test cell ground.

6.1.7 Ubpon arrival of escort , the motor carrying truck and escort ¥
personnel shall follow the route provided in Figure 1 moving
at a maximum speed of 10 m.p.h.

6.1.7.1 Fork lift shall proceed to the point designated on Figure 1 [F—
as "destination.” The fork lift should carry the pallet containing
the empty shipping container and place it near the entrance
to the longitudinal axis vibration test room.

6.1.7.2 MSFC TE shall make sure that the necessary hardware and [V{
materials are transported to the vibration test room.
6.18  Upon arrival at the destination, the truck will turn off its engine [‘/

and chock at least one wheel.

6.19  Attach a long ground wire to facility (vib.) ground and verify its ["J/
resistance. Resistance shall measure less than one (1) ohm.

Resistance measured:__ 0.1 L MSFC QA A
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6.1.10

6.111

Attach the free end of this ground wire to the motor and verify [V]/
its resistance. Resistance shall measure less than one (1) ohm.

Resistance measured:__ %"= L MSFC QA p,_V

Remove motor to chassis ground. ["J/

CAUTION: Be careful not to disconnect the ground wires during

the following moves. '
2 ¢ TBEL STl
M xef “(6.112> Use the forklift to place the motor and the pallet directly beneath ,\%
Y the overhead crane in room 156, building 4619.  fovk lf4+ nof ¢unded <57
6.1.13 Disconnect the ground between the fork lift and facilityground. /\[/)4';52-/"//’
The fork lift may now exit the immediate area. %
6.1.14 Remove the attach bolts between the support brackets and the pallet. [V]/
Place the attach bolts in a labeled bag.
6.1.15 Leave the doors that enter the high bay open while handling the BSM. [v}/
7.0 1] l Q l [ ] I L] . : ﬁ B " I a - I I s l
70.1 Unless otherwise stated by the MSFC TE, all personnel related [\J/

7.02

71
711

to this test shall stay in the vibration control room during the
test set-up and actual tests.

Bare Test Fixture Run [v}/

At the discretion of the vibration test supervisor, perform a bare
fixture or bare headplate/slipplate equalization run for the first
test spectrum in each of the test axes, just prior to mounting the
test specimen or after each axis change. This procedure will
verify that the vibration control system is set up properly and that
the vibration spectrum is within the tolerances specified in
paragraph 4.2.1.

Bare fixture run performed: yes \/ no

Comments: 3% i pun ¢n gal11]43

Radial Axis Test Setup

General Information

The vibration control equipment shall be installed as shown in [/

Figure 2, and verify that the equipment calibrations are current.
MSFC will provide adapter plates to accommodate the UT/CSD supplied
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test fixture. The BSM will be mounted on the test fixture in the aft motor
configuration. Reference Figure 3 for a sketch of this configuration.
The motor will be vibrated in each of the three orthogonal axes

as shown in Figure 3. The control signal shall be the average

of two accelerometers located on the fixture near each bracket/

fixture attach point. Two triaxial response accelerometers shall be
attached to the motor near zero degrees at the aft end, and 180

degrees at the forward end, as shown in Figure 3. Accelerometers shall
be oriented to the test axes as shown in Figure 3. Hard mount the
control accelerometers to the vibration test fixture at the forward

and aft attach points and parallel to the direction of excitation.

Secure the accelerometer cables to the test fixture with tape.

Use an oscilloscope to verify that the noise floor of the vibration

control system on the control accelerometer is 0.2 g or less.

72  Attach Adapter Plates to the Aft Skirt Support Brackets

7.2.1 Attach the belly straps as shown in Figure 4b for the installation [1,}/
of the adapter plates.

CAUTION: The following step involves working with a suspended
load. Keep feet and hands out from under the load
unless the load is properly blocked up.

CAUTION: Exercise care not to entangle or tug on the motor
grounding strap during the following lifting
operations.

7.22 Lift the test item off the pallet and rotate the motor 180° so that [v/
the aft skirt attach bracket mounting holes face up.

7.2.3 Place the motor on the wood supports. [‘(

REMINDER: Be sure to put the custom shims in their correct
positions and orientation before sliding bolts
through the adapter plates.

CAUTION: When using grease, personnel shall wear Neoprene-
Latex gloves. Contaminated materials shall be
disposed of as hazardous waste.

724 Place the adapter plates on the BSM brackets and insert the bracket [\J/
to adapter plate bolts (wet with HD-2 grease) through the brackets -
and adapter plate.

72.5 Place the appropriate nuts and washers on the bolts but DO NOT [“)/
torque.
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726 Install adapter plate to vibration table fasteners through the adapter
plates and secure with wing nuts.

727 Torque the EWB0420-8-31 bolts (10107-8-31 alternate) with NAS1587-8C
washers and TLN1021CPD2-8 self-aligning nuts at “A”, “B”, and “D”

o+
v

positions (as marked on supports, 6 places) to 605 to 710 in-1bs (51 to 60 ft -

lbs) above running torque. At the “C” position, torque the EWB0420-10-32
é bolts (10107-10-32 alternate) with NAS1587-10C washers

and TLN1023CD3-10 self-aligning nuts (2 places) to 1175 to

1380 in-1bs (98 to 115 ft -1bs) above running torque. Insure that bolt

grip is free from the threaded area of nut and that threaded portion of

bolt protrudes above nut; if not, use alternate length bolt.

A, B, D torque values: _(50a-[t, MSFC QA
C torque value: [0 £+-ibs  MSFCQA

Torque wrench SN: b € £MJ00358 e, A, D T-2el-¢2 (46 1)

CAUTION: Be careful not to disconnect the motor ground
while lifting.

CAUTION: The following step involves working with a suspended

td

v
cl

load. Keep feet and hands out from under the load.

728 Lift motor off of the wood supports to waist height and rotate
180° so that the bracket mounts are face down.

729 Remove wing nuts from the adapter plate to vibration table fasteners.

73 Position the Test Item Over the Vibration Table Using the
Overhead Crane. Align the Test Item With the Proper Holes
in the Table.

74 Adapter Plate Attachment to the Vibration Table
The adapter plates shall be attached to the vibration table using
the fasteners that are normally used by the vibration lab.

The fasteners used are 1/2 inch diameter bolts. These bolts
should be torqued to 65 foot-pounds.

Record torque value: (5 f-hs MSFC Q,A_ﬁ_
Torque wrenéh SN: BIwW - 2ZACE

75 Disconnect the lifting straps from the motor and crane.

7.6 Connect vihrhon instrumentation s shoum i Fle~ 3
VIS 01/2.1/63

Aa p-27-2%

f}% 4-2/-93
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80  Thermal Conditioning Setup

General Information:

The BSM motor will be temperature conditioned for a minimum of 24
hours prior to vibration, and shall be maintained at temperature durin
vibration. The motor will be conditioned to 125 (+5, -0)°F or to 25 (40, -5)°F.

NOTE: The MSFC TE should mark below which of the two

8.1
8.1.1

8.12

8.13

8.14
8.15

qualification motors pertains to this procedure. The

conditioning period starts after the average air temperature

inside the conditioning chamber stabilizes at the required

temperature. Should the motor be out of conditioning
tolerances for greater than 30 minutes, it must be
reconditioned for twice the time out of tolerance.

Motor #1 _/ 25 oF Motor #2 °F
Motor SN _/00 0738 Motor SN

Conditioning Chamber Setup for Radial Axis

Use the overhead crane to place the conditioning chamber over
the motor.

Once the chamber is in place, attach the necessary hoses and
instrumentation from the conditioning unit to the chamber.

Make sure the chamber thermocouple is in the correct position
for measuring the air temperature around the motor.

Make sure the motor ground strap is secured.

Activate conditioning unit and monitor the temperature. The
chamber is considered "at temperature” when the temperature
has stabilized at the desired value.

Record time when chamber reached desired value: /(). 52 o9 2'/ 93

/g
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9.0

Post Test Verificati

The procedure delineated in the above document has been
satisfactorily completed and :

a. All sequences in the procedure have been completed (or
deleted by approved deviation)

b. All Procedure changes have been recorded and approved.

Submitted Verified by: 4/%'/_’5:@0

“  Test Engineer

Date; U‘I/Z‘/9 >
Motor Serial Number: /000 Z3Y
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Appendix A

Test Procedure Deviation
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Appendix B

Figures
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Specimen —p UUT(s) TL ,
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(A) CHOKED (B) SADDLED

PN

(C) 3-D IN SADDLED POSITION

FIGURE 4. LIFTING STRAP ATTACHMENTS

DRAWN BY:
3493
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Appendix C

Proof Test Inspection Sheet
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number

a. Nomenclature: 805‘9‘:;3@“(-.% PIrm-TCP-€EPs%- o0

b, SN: £-32E (Can)
Mote- sy 1000 738)
Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

. crane BB44- .
a. Building: z/é / f rm 15t a. Item: ,eﬁt 310 (4;

b. Date of lift: ~20-¢ b. Hoisting Equipment ~ 20 %

c. Total: &ﬂ/ﬁ 340 tby

Checklist
a. Assessment Prior to Critical Lift
1 Maintenance records
2. Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load I
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per |
MSFC-STD-126E
b. Operator's Certification Validation:
Crane é é/ S 7/72/{'.,{ Rigger Flagman
Forklift Driver Personnel Hoist
C. Visual inspection shows no evidence of damage, excesstve oK

wear or abuse.

d  Dummyload it of _>©0 Ibs completed and no ~—/_

discrepancies noted.

For additional information, observations and remarks

I n 1 haw n
r f MSFC-
STD-126E,

MSFC PCH Move Manager {é’é/’@b\ﬁ// Date 7/

——— ELL e e Uontes
MSFC Quality L & pue 2bitbz
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number

a.

b.

Nomenclature:

SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lift: b. Hoisting Equipment
c. Total:
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2. Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4, Assessment prior to critical lift complete per —_—
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d Dummy load lift of lbs, completed and no

discrepancies noted.

For additional information, observations and remarks

I certify that the critical lifting equipment and personnel have been
reviewed and found to be in compliance with the requirements of MSFC-

STD-126E

MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Test Procedure Deviation
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Appendix C
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Lifting Equipment Inspection Sheet

PCH Identification 2.

farter §€f’a.m+c on

a. Nomenclature: Moior

b. SN: 000738 (gsm)

Location of Lift (Fac. Bldg.) 4,

a. Building: % 50iq Prrlst a. Item: 310
b. Date of lift: m/zh b. Hoisting Equipment 2 O
c. Total: j3zo
Checklist -
a. Assessment Prior to Critical Lift
1. Maintenance records “
2. Equipment tagged with appropriate max —_——
working loads
3. Load to be lifted does not exceed max working load -
of hoisting equiptment as configured
4. Assessment prior to critical lift complete per _t
MSFC-STD-126E
b. Operator's Certification Validation:
Crane —  Rigger Flagman

Handling Procedure Number
BIM-TCP-EPS4 ~00

Weight to be Lifted (in Ibs.)

Forklift P41 M Ak Driver

Personnel Hoist

c. Visual inspection shows no evidence of damage, excessive v

wear or abuse,
d. Dummy load lIift of _ § 72 Ibs, completed and no —_r

discrepancies noted.

For additional information, observations and remarks

I certify that the critical lifting equipment and personnel have been
reviewed and found to be in compliance with the requirements of MSFC-
§TD—12§E.

MSFC PCH Move Manager
MSFC Safety
MSFC Quality
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
wosder Seprastyon

a. Nomenclature: & Ln.rh,, ’ Esm-1to- £r53 -00\

b. SN: 100738 (8sm)

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: 4%!9 1158 cnp, BB 177 a. Item: 3i0
b. Date of lift: 01@133“ b. Hoisting Equipment AQ
c Total: 3 5 1%
Checklist
a. Assessment Prior to Critical Lift
1 Maintenance records &
2 Equipment tagged with appropriate max el
working loads
3. Load to be lifted does not exceed max working load e
of hoisting equiptment as configured
4 Assessment prior to critical ift complete per ‘/
MSFC-STD-126E
b. Operator's Certification Validation:
<
Crane Zv’ 47 éﬁggzd(c Rigger Flagman
Forklift Driver Personnel Holist
c. Visual inspection shows no evidence of damage, excessive d
wear or abuse.
d. Dummy load lift of 922 _|ps, completed and no -

discrepancies noted.

For additional information, observations and remarks

) | he criti liftin nt and personnel have be
reviewed and found to be in compliance with the requirements of MSFC-
STD-126E,

MSFC PCH Move Manager KMM Date _f/R/ 1&

MSFC Safety Date _7-2/-9%

MSFC Quality Date S-2-23

265



Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Itemn:
b. Date of lift: b. Hotsting Equipment
c. Total:
Checklist
a. Assessment Prior to Critical Lift
1 Maintenance records —_—
2 Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4 Assessment prior to critical Iift complete per _—
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c Visual inspection shows no evidence of damage, excessive _
wear or abuse. .
d. Dummy load lift of —— _Ibs, completed and no _—

discrepancies noted.

For additional mformation. observations and remarks

I certify that the critical lifting equipment and personnel have been

reviewed and found to be in compliance with the requirements of MSFC-
TD-126E

MSFC PCH Move Manager Date

MSFC Safety Date

MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lift: _— b. Hoisting Equipment
C. Total:
Checklist
a. Assessment Prior to Critical Lift
1 Maintenance records —_—
2 Equipment tagged with appropriate max —_—
working loads
3. Load to be Itfted does not exceed max working load
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d. Dummy load lift of —_Ibs, completed and no -_—

discrepancies noted.

For additional information, observations and remarks

I certify that the critical lifting equipment and personnel have been
reviewed and found to be in compliance with the requirements of MSFC-

TD-126E
MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lift: b. Hoisting Equipment
c. Total: —
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2 Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d. Dummy load lift of ~—_lbs, completed and no
discrepancies noted.
For additional information, observations and remarks
in v
I m MSFC-
STD-126E,
MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lft: b. Hoisting Equipment
c. Total:
Checklist o
a. Assessment Prior to Critical Lift
1. Maintenance records
2 Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load _
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
C. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d Dummy load lift of ——Ibs, completed and no _

discrepancies noted.

For additional information, observations and remarks

I certify that the critical lfting equipment and personnel have been
reviewed and found to be in compliance with the requirements of MSFC-
STD-126E,

MSFC PCH Move Manager Date

MSFC Safety Date

MSFC Quality Date
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N 7204 p. H/J?LOF\/ for

Thursday October 14, 1993 09:02:32 pm . .
V{bration

Page: 1

- Booster Separation Motor: SN: 1000738

Temperature: 125 deg. F (+5 deg., -0 deg.)
264*%13:36:19

002 72.5 F 003 72.5 F

264*13:38:19
002 72.6 F 003 72.6 F

264%13:40:19
002-%%%* % F Q03-k***x % F

264%13:42:19
002 71.4 F 003-%%%% % F

264%13:44:19
002 72.8 F 003 72.8 F

264%13:46:19
002 72.8 F 003 72.8 F

264*%13:48:19
002 72.8 F 003 72.8 F

. 264%*13:50:19
002 72.8 F 003 72.8 F

264*13:52:19
002 72.8 F 003 72.9 F

264*13:54:19
002 72.8 F 003 72.8 F

264%*13:56:19
002 72.8 F 003 72.9 F

264*13:58:19
002 72.8 F 003 72.9 F

264%14:00:19
002 72.8 F 003 72.8 F

264%14:02:19
002 72.8 F 003 72.8 F

264%14:04:19
002 72.8 F 003 72.8 F

264*14:06:19
002 72.8 F 003 72.9 F

© 264%14:08:19
002 72.8 F 003 72.9 F

264*14:10:19 270



A:\Z001A

Thursday October 14, 1993

002 72.8 F 003

264*%14:12:19
002 72.7 F 003

264*14:14:19
002 72.8 F 003

264%14:16:19
002 72.8 F 003

264*%14:18:19
002 72.8 F 003

264*%14:20:19
002 72.8 F 003

264%14:22:19
002 72.7 F 003

264%14:24:19
002 72.7 F 003

264*14:26:19
002 72.8 F 003

.. 264*14:28:19
002 72.7 F 003

264%14:30:19
002 72.4 F 003

264*14:32:19
002 72.0 F 003

264%14:34:19
002 71.1 F 003

264*%14:36:19
002 71.8 F 003

264%14:38:19
002 73.6 F 003

264%14:40:19
002 75.1 F 003

264%14:42:19
002 76.8 F 003

264%*%14:44:19
002 77.8 F 003

264 13:51:52
002 78.5 F 003

264 13:53:52

72.8 F

72.8 F

72.8 F

72.8 F

72.8 F

72.8 F

72.7 F

72.8 F

72.8 F

72.8 F

72.8 F

71.4 F

70.3 F

72.5 F

75.4 F

77.4 F

79.3 F

80.5 F

8l1.2 F

08:41:36 pm
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A:\Z001a

Thursday October

002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
102

T 264

002

264

79.2 F 003

13:55:52
80.6 F 003

13:57:52
82.1 F 003

13:59:52
84.0 F 003

14:01:52
85.6 F 003

14:03:52
86.2 F 003

14:05:52
87.1 F 003

14:07:52
87.3 F 003

14:09:5>
88.0 F 003

14:11:5>2
88.2 F 003

14:13:52
88.6 F 003

14:15:52
89.1 F 003

14:17:52
89.3 F 003

14:19:52
89.8 F 003

14:21:52
89.8 F 003

14:23:5>2
89.9 F 003

14:25:52
90.0 F 003

14:27:52
90.2 F 003

14:29:5>
90.5 F 003

14:31:5>

14, 1993

81.7 F

83.6 F

85.3 F

87.8 F

88.8 F

89.8 F

90.5 F

90.9 F

91.5 F

91.7 F

92.2 F

92.5 F

92.6 F

93.0 F

92.8 F

92.9 F

93.0 F

93.0 F

93.6 F

08:41:36 pn

272
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A:\z2001A Page:
"hursday october 14, 1993 08:41:36 pm

002 91.2 F 003 94.4 F

264 14:33:52
002 91.6 F 003 85.0 F

264 14:35:52
002 91.9 F 003 85.3 F

264 14:37:52
002 92.4 F o003 95.5 F

264 14:39:52
002 92.6 F 003 95.8 F

264 14:41:52
002 82.7 F 003 96.2 F

264 14:43:52
002 93.8 F 003 97.1 F

264 14:45:52
002 94.3 F 003 97.5 F

264 14:47:52
002 94.7 F 003 87.9 F

— 264 14:49:52
002 94.7 F 003 98.0 F

264 14:51:52
002 84.7 F 003 97.8 F

264 14:53:52
002 94.9 F 003 97.9 F

264 14:55:52
002 95.2 F 003 98.4 F

264 14:57:52
002 95.5 F 003 98.8 F

264 14:59:52
002 95.8 F 003 99.0 F

264 15:01:52
002 95.9 F 003 99.0 F

264 15:03:52
002 96.0 F 003 99.1 F

264 15:05:52
n02 96.3 F 003 99.5 F

264 15:07:52
002 96.4 F 003 99.4 F

264 15:09:52 273



A:\Z0o01A Page:
Thursday October 14, 1993 08:41:36 pm

002 96.3 F 003 99.4 F

264 15:11:52
002 96.5 F 003 99.5 F

264 15:13:52
002 96.8 F 003 99.7 F

264 15:15:52
002 96.8 F 003 99.7 F

264 15:17:52
002 97.4 F 003 100.3 F

264 15:19:52
002 98.7 F 003 101.9 F

264 15:21:52
002 101.1 F 003 106.1 F

264 15:23:52
002 103.6 F 003 108.8 F

264 15:25:52
002 104.3 F 003 108.8 F

— 264 15:27:52
002 104.7 F 003 108.7 F

264 15:29:52
002 104.6 F 003 108.7 F

264 15:31:52
002 105.1 F 003 109.0 F

264 15:33:52
002 105.4 F 003 109.0 F

264 15:35:52
002 105.4 F 003 109.1 F

264 15:37:52
002 105.7 F 003 109.5 F

264 15:39:52
002 108.4 F 003 112.8 F

264 15:41:52
002 109.3 F 003 113.9 F

264 15:43:52
102 110.1 F 003 114.8 F

T 264 15:45:52
002 112.6 F 003 117.3 F

264 15:47:52 274



A:\Z001A

Thursday October 14, 1993

~002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
602

264
002

264
002

264
002

264
002

264
002

264

114.4 F o003

15:49:52
114.5 F 003

15:51:52
115.3 F 003

15:53:52
116.3 F 003

15:55:52
116.6 F 003

15:57:52
116.8 F 003

15:59:52
117.7 F 003

16:01:52
119.1 F o003

16:03:52
119.9 F 003

16:05:52
120.5 F 003

16:07:52
120.6 F 003

16:09:52
121.4 F 003

16:11:52
121.5 F 003

16:13:52
122.0 F o003

16:15:52
122.4 F 003

16:17:52
122.6 F 003

16:19:52
122.9 F 003

16:21:52
123.3 F 003

16:23:52
123.4 F 003

16:25:52

119.0 F

119.7 F

120.2 F

120.6 F

121.0 F

121.1 F

121.7 F

123.2 F

123.6 F

124.5 F

124.7 F

125.2 F

125.5 F

125.5 F

125.5 F

126.0 F

126.1 F

126.1 F

126.2 F

08:41:36 pm
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A:\2001A Page:
Thursday October 14, 1993 08:41:36 pm

002 123.6 F 003 126.3 F

264 16:27:52
002 123.5 F 003 126.4 F

264 16:29:52
002 123.9 F 003 126.5 F

264 16:31:52
002 124.2 F 003 126.6 F

264 16:33:52
002 124.3 F 003 126.9 F

264 16:35:52
002 124.3 F 003 126.9 F

264 16:37:52
002 124.1 F 003 126.5 F

264 16:39:52
002 124.0 F 003 126.1 F

264 16:41:52
002 124.2 F 003 126.3 F

264 16:43:52
002 124.2 F 003 126.1 F

264 16:45:52
002 124.4 F 003 126.5 F

264 16:47:52
002 124.7 F 003 126.9 F

264 16:49:52
002 125.0 F 003 127.0 F

264 16:51:52
002 125.1 F 003 126.8 F

264 16:53:52
002 125,22 F 003 127.2 F

264 16:55:52
002 125.2 F 003 127.1 F

264 16:57:52
002 125.3 F 003 127.0 F

264 16:59:52
002 125.6 F 003 127.3 F

T 264 17:01:52
002 125.7 F 003 127.5 F

264 17:03:52 276



A:\Z001A Page:
Thursday October 14, 1993 08:41:36 pm

7002 125.,6 F 003 127.4 F

264 17:05:52
002 125.8 F 003 127.6 F

264 17:07:52
002 125.6 F 003 127.6 F

264 17:09:52
002 126.0 F 003 127.6 F

264 17:11:52
002 126.2 F 003 127.8 F

264 17:13:52
002 126.2 F 003 127.8 F

264 17:15:52
002 126.2 F 003 127.7 F

264 17:17:52
002 126.1 F 003 127.6 F

264 17:19:52
002 126.0 F 003 127.3 F

264 17:21:52
002 126.0 F 003 127.3 F

264 17:23:52
002 125.9 F 003 127.4 F

264 17:25:52
002 126.1 F 003 127.6 F

264 17:27:52
002 126.2 F 003 127.8 F

264 17:29:52
002 126.2 F 003 127.6 F

264 17:31:52
002 126.4 F 003 127.4 F

264 17:33:52
002 126.3 F 003 127.4 F

264 17:35:52
002 126.2 F 003 127.5 F

264 17:37:52
002 126.5 F 003 127.7 F

T 264 17:39:52
002 126.5 F 003 127.5 F

264 17:41:52 277



A:\Zo001A Page:
Thursday October 14, 1993 08:41:36 Pm

002 126.5 F 003 127.9 F

264 17:43:52
002 126.5 p 003 127.8 F

264 17:45:52
002 126.7 F o003 127.8 F

264 17:47:5>
002 126.8 p 003 127.9 F

264 17:49:5>
002 126.7 F 003 127.8 F

264 17:51:5>
002 126.6 F 003 127.5 F

264 17:53:53
002 126.4 F 003 127.5 F

264 17:55:52
002 126.4 F 003 127.4 F

264 17:57:52
002 126.4 F 003 127.4 F

— 264 17:59:5>
002 126.6 F 003 127.5 F

264 18:01:52
002 126.4 F o003 127.5 F

264 18:03:52
002 126.6 F 003 127.6 F

264 18:05:52
002 126.8 F 003 127.8 F

264 18:07:52
002 126.6 F 003 127.6 F

264 18:09:52
002 126.9 F 003 127.7 F

264 18:11:52
002 126.7 F 003 127.6 F

264 18:13:5>2
002 126.4 F 003 127.4 F

264 18:15:53
02 126.6 F 003 127.2 F

T 264 18:17:52
002 126.6 F 003 127.4 F

264 18:19:5> 278



A:\2001A Page: 10
Thursday October 14, 1993 08:41:36 pm

002 126.5 F 003 127.4 F

264 18:21:52
002 126.6 F 003 127.3 F

264 18:23:52
002 126.6 F 003 127.6 F

264 18:25:532
002 126.8 F 003 127.6 F

264 18:27:52
002 126.8 F 003 127.7 F

264 18:29:52
002 126.8 F 003 127.5 F

264 18:31:52
002 126.6 F 003 127.4 F

264 18:33:52
002 126.8 F 003 127.4 F

264 18:35:52
002 126.8 F 003 127.6 F

264 18:37:52
002 126.9 F 003 127.7 F

264 18:39:52
002 127.0 F 003 127.8 F

264 18:41:52
002 127.0 F 003 127.8 F

264 18:43:52
002 127.0 F 003 127.9 F

264 18:45:52
002 127.0 F 003 127.8 F

264 18:47:52
002 127.0 F 003 127.8 F

264 18:49:52
002 127.2 F 003 127.8 F

264 18:51:52
002 127.2 F 003 127.9 F

264 18:53:52
002 126.9 F 003 127.8 F

T 264 18:55:52
002 127.0 F 003 127.8 F

264 18:57:52 279
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A:\Z001A Page: 13
“hursday October 14, 1993 08:41:3¢ pm

7002 127.1 F 003 127.7 F

264 18:59:5;
002 127.¢0 F 003 127.8 F

264 19:01:52
002 127.»> F 003 127.9 F

264 19:03:52
002 127, F 003 127.8 F

264 19:05:52
002 127., F 003 127.9 F

264 19:07:52
002 127.> F 003 127.8 F

264 19:09:52
002 127.4 F 003 127.9 F

264 19:11:52
002 127.>2 F 003 127.8 F

264 19:13:52
002 127.»> F 003 127.9 F

-~ 264 19:15:55
002 127.2 F g3 128.0 F

264 19:17:5>
002 127.3 F 003 128.0 F

264 19:19:5)
002 127.4 F 003 127.9 F

264 19:21:52
002 127.4 F 003 127.8 F

264 19:23:5>
002 127.4 F 003 128.1 F

264 19:25:5>
002 127.4 F 003 127.9 F

264 19:27:52
002 127.5 F 003 128.0 F

264 19:29:52
002 127.5 F 003 128.0 F

264 19:31:52
102 127.4 F 003 127.8 F

— 264 19:33:5>
002 127.5 F 003 127.9 F

264 19:35:5> 280
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Thursday October 14, 1993

~ 002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
002

264
602

264
002

264

127.4 F 003

19:37:52
127.4 F o003

19:39:52
127.5 F 003

19:41:52
127.4 F o003

19:43:52
127.4 F o003

19:45:82
127.5 F o003

19:47:52
127.5 F 003

19:49:52
127.5 F o003

19:51:52
127.3 F 003

19:53:52
127.5 F 003

19:55:52
127.5 F 003

19:57:52
127.4 F 003

19:59:52
127.5 F 003

20:01:52
127.5 F 003

20:03:52
127.6 F 003

20:05:52
127.6 F 003

20:07:52
127.7 F o003

20:09:52
127.6 F 003

20:11:52
127.4 F o003

20:13:5>

127.9 F

127.9 F

128.1 F

128.0 F

127.8 F

128.1 F

128.0 F

128.0 F

127.7 F

127.9 F

128.0 F

127.8 F

127.9 F

128.0 F

128.1 F

128.0 F

128.0 F

128.0 F

127.9 F

08:41:36 pm

281
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002 127.3 F 003 127.8 F

264 20:15:52
002 127.3 F 003 127.7 F

264 20:17:52
002 127.4 F 003 127.8 F

264 20:19:52
002 127.5 F 003 127.8 F

264 20:21:52
002 127.4 F 003 127.7 F

264 20:23:52
002 127.5 F 003 127.9 F

264 20:25:52
002 127.5 F 003 128.0 F

264 20:27:52
002 127.5 F 003 127.8 F

264 20:29:52
002 127.7 F 003 128.0 F

264 20:31:52
002 127.6 F 003 128.¢0 p

264 20:33:52
002 127.7 F 003 128.0 F

264 20:35:52
002 127.7 F 003 128.0 F

264 20:37:52
002 127.7 F 003 128.0 F

264 20:39:52
002 127.7 F 003 128.1 F

264 20:41:52
002 127.7 F 003 128.1 F

264 20:43:52
002 127.8 F 003 128.1 F

264 20:45:52
002 127.8 F 003 128.0 F

264 20:47:52
002 127.5 F 003 127.9 F

— 264 20:49:52
002 127.5 F 003 127.6 F

264 20:51:52 282
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TT002 127.6 F 003 127.9 F

264 20:53:52
002 127.5 F 003 127.7 F

264 20:55:52
002 127.5 F 003 127.9 F

264 20:57:52
002 127.5 F 003 127.8 F

264 20:59:52
002 127.5 F 003 127.6 F

264 21:01:52
002 127.6 F 003 127.8 F

264 21:03:52
002 127.5 F 003 127.7 F

264 21:05:52
002 127.6 F 003 127.8 F

264 21:07:52
002 127.7 F o003 128.0 F

264 21:09:52
002 127.7 F o003 128.0 F

264 21:11:52
002 127.6 F o003 127.8 F

264 21:13:52
002 127.7 F o003 128.0 F

264 21:15:52
002 127.5 F 003 127.7 F

264 21:17:52
002 127.4 F o003 127.6 F

264 21:19:52
002 127.4 F o003 127.7 F

264 21:21:52
002 127.4 F 003 127.7 F

264 21:23:52
002 127.5 F 003 127.7 F

264 21:25:52
002 127.3 F 003 127.5 F

T 264 21:27:52
002 127.5 F 003 127.6 F

264 21:29:52 283
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—

002 127.5 F 003 127.7 F

264 21:31:52
002 127.4 F 003 127.5 F

264 21:33:52
002 127.4 F 003 127.s F

264 21:35:52
002 127.5 F 003 127.6 F

264 21:37:52
002 127.5 F 003 127.8 F

264 21:39:52
002 127.5 F 003 127.7 F

264 21:41:52
002 127.5 F 003 127.6 F

264 21:43:52
002 127.5 F 003 127.7 F

264 21:45:52
002 127.6 F 003 127.7 F

— 264 21:47:52
002 127.6 F 003 127.7 F

264 21:49:52
002 127.6 F 003 127.7 F

264 21:51:52
002 127.6 F 003 127.8 F

264 21:53:52
002 127.6 F 003 127.8 F

264 21:55:52
002 127.6 F 003 127.6 F

264 21:57:52
002 127.6 F 003 127.8 F

264 21:59:52
002 127.7 F 003 127.8 F

264 22:01:52
002 127.6 F 003 127.7 F

264 22:03:52
702 127.s5 F 003 127.6 F

264 22:05:52
002 127.5 F 003 127.6 F

264 22:07:52 284
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002 127.5 F 003 127.5 F

264 22:09:52
002 127.6 F 003 127.7 F

264 22:11:52
002 127.5 F 003 127.7 F

264 22:13:52
002 127.6 F 003 127.6 F

264 22:15:52
002 127.6 F 003 127.6 F

264 22:17:52
002 127.6 F 003 127.6 F

264 22:19:52
002 127.6 F 003 127.8 F

264 22:21:52
002 127.6 F 003 127.7 F

264 22:23:52
002 127.7 F 003 127.8 F

— 264 22:25:5)2
002 127.6 F 003 127.6 F

264 22:27:52
002 127.7 F 003 127.8 F

264 22:29:52
002 127.7 F 003 127.7 F

264 22:31:52
002 127.6 F 003 127.5 F

264 22:33:52
002 127.5 F 003 127.6 F

264 22:35:52
002 127.5 F 003 127.s5 F

264 22:37:52
002 127.6 F 003 127.5 F

264 22:39:52
002 127.5 F 003 127.6 F

264 22:41:52
N02 127.6 F 003 127.6 F

T 264 22:43:52
002 127.5 F 003 127.5 F

264 22:45:53 285
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002 127.6 F 003 127.7 F

264 22:47:52
002 127.5 F 003 127.5 F

264 22:49:52
002 127.5 F 003 127.4 F

264 22:51:52
002 127.6 F 003 127.7 F

264 22:53:52
002 127.6 F 003 127.7 F

264 22:55:52
002 127.6 F 003 127.6 F

264 22:57:52
002 127.7 F 003 127.7 F

264 22:59:52
002 127.6 F 003 127.6 F

264 23:01:52
002 127.5 F 003 127.5 F

264 23:03:52
002 127.7 F o003 127.7 F

264 23:05:52
002 127.6 F 003 127.7 F

264 23:07:52
002 127.7 F 003 127.8 F

264 23:09:52
002 127.7 F 003 127.6 F

264 23:11:52
002 127.6 F 003 127.6 F

264 23:13:52
002 127.7 F o003 127.9 F

264 23:15:52
002 127.7 F o003 127.7 F

264 23:17:52
002 127.7 F o003 127.7 F

264 23:19:52
002 127.7 F 003 127.7 F

264 23:21:52
002 127.7 F 003 127.7 F

264 23:23:52 286
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—v02 127.7 F 003 127.7 F

264 23:25:52
002 127.7 F o003 127.6 F

264 23:27:52
002 127.6 F 003 127.6 F

264 23:29:52
002 127.6 F 003 127.7 F

264 23:31:52
002 127.5 F o003 127.5 F

264 23:33:52
002 127.5 F 003 127.5 F

264 23:35:52
002 127.6 F 003 127.5 F

264 23:37:52
002 127.5 F o003 127.5 F

264 23:39:52
002 127.6 F 003 127.6 F

264 23:41:52
7002 127.6 F 003 127.7 F

264 23:43:52
002 127.7 F 003 127.6 F

264 23:45:52
002 127.6 F 003 127.6 F

264 23:47:52
002 127.6 F 003 127.6 F

264 23:49:52
002 127.7 F 003 127.7 F

264 23:51:52
002 127.6 F 003 127.6 F

264 23:53:52
002 127.6 F 003 127.5 F

264 23:55:52
002 127.6 F 003 127.6 F

264 23:57:52
002 127.7 F oo03 127.6 F

— 264 23:59:52
002 127.7 F o003 127.5 F

265 00:01:52 287
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~002 127.6 F 003 127.6 F

265 00:03:52
002 127.7 F 003 127.6 F

265 00:05:52
002 127.7 F 003 127.7 F

265 00:07:52
002 127.7 F 003 127.6 F

265 00:09:52
002 127.7 F 003 127.7 F

265 00:11:52
002 127.8 F 003 127.7 F

265 00:13:52
002 127.9 F 003 127.8 F

265 00:15:52
002 127.8 F 003 127.7 F

265 00:17:52
002 127.8 F 003 127.7 F

. 265 00:19:52
002 127.7 F 003 127.7 F

265 00:21:52
002 127.7 F 003 127.6 F

265 00:23:52
002 127.7 F 003 127.6 F

265 00:25:52
002 127.8 F 003 127.8 F

265 00:27:52
002 127.8 F 003 127.8 F

265 00:29:52
002 127.8 F 003 127.7 F

265 00:31:52
002 127.9 F 003 127.8 F

265 00:33:52
002 127.7 F 003 127.6 F

265 00:35:52
002 127.7 F 003 127.7 F

— 265 00:37:52
002 127.7 F 003 127.7 F

265 00:39:52 288
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~—J02 127.7 F 003 127.5 F

265 00:41:52
002 127.7 F 003 127.6 F

265 00:43:52
002 127.7 F 003 127.6 F

265 00:45:52
002 127.7 F 003 127.5 F

265 00:47:52
002 127.7 F 003 127.7 F

265 00:49:52
002 127.5 F 003 127.4 F

265 00:51:52
002 127.6 F 003 127.5 F

265 00:53:52
002 127.6 F 003 127.5 F

265 00:55:52
002 127.6 F 003 127.6 F

_ 265 00:57:52
002 127.7 F 003 127.6 F

265 00:59:52
002 127.7 F 003 127.7 F

265 01:01:52
002 127.6 F 003 127.6 F

265 01:03:52
002 127.7 F 003 127.4 F

265 01:05:52
002 127.6 F 003 127.5 F

265 01:07:52
002 127.6 F 003 127.6 F

265 01:09:52
002 127.7 F 003 127.4 F

265 01:11:52
002 127.7 F 003 127.7 F

265 01:13:52
002 127.7 F 003 127.6 F

- 265 01:15:52
002 127.6 F 003 127.5 F

265 01:17:52 289
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002 127.7 003 127.6 F

265 01:19:53
002 127.7 003 127.5 F

265 01:21:53
002 127.7 p 003 127.5 F

265 01:23:52
002 127.6 F 003 127.5 F

265 01:25:52
002 127.7 F 003 127.6 F

265 01:27:52
002 127.7 F 003 127.5 F

265 01:29:5>
002 127.7 F 003 127.6 F

265 01:31:52
002 127.8 F 003 127.8 F

265 01:33:5>2
002 127.7 F 003 127.5 F

~— 265 01:35:52
002 127.7 F 003 127.6 F

265 01:37:532
002 127.8 F 003 127.7 F

265 01:39:5>2
002 127.6 F 003 127.6 F

265 01:41:52
002 127.8 F 003 127.6 F

265 01:43:52
002 127.8 F 003 127.7 F

265 01:45:5>
002 127.8 F 003 127.6 F

265 01:47:5>
002 127.7 F 003 127.5 F

265 01:49:53
002 127.8 F 003 127.7 F

265 01:51:52
02 127.8 F 003 127.8 F

265 01:53:52
002 127.g F 003 127.¢ F

265 01:55:52 290
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002 127.6 F 003 127.5 F

265 01:57:5>2
002 127.7 F 003 127.6 F

265 01:59:52
002 127.6 F 003 127.6 F

265 02:01:52
002 127.5 f 003 127.2 F

265 02:03:5>
002 127.6 F 003 127.4 F

265 02:05:52
002 127.5 p 003 127.3 F

265 02:07:52
002 127.5 F 003 127.2 F

265 02:09:52
002 127.6 F 003 127.4 F

265 02:11:52
002 127.5 F 003 127.4 F

— 265 02:13:55
002 127.6 F 003 127.4 F

265 02:15:5>
002 127.6 F 003 127.5 F

265 02:17:5>2
002 127.5 F o003 127.3 F

265 02:19:52
002 127.6 F 003 127.5 F

265 02:21:52
002 127.6 F 003 127.4 F

265 02:23:52
002 127.¢ F 003 127.6 F

265 02:25:52
002 127.6 F 003 127.5 F

265 02:27:52
002 127.5 F 003 127.4 F

265 02:29:52
002 127.¢ F 003 127.4 F

T 265 02:31:5>
002 127.6 F 003 127.4 F

265 02:33:52 291
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002 127.6 F 003 127.3 F

265 02:35:52
002 127.6 F 003 127.6 F

265 02:37:52
002 127.6 F 003 127.5 F

265 02:39:52
002 127.6 F 003 127.4 F

265 02:41:52
002 127.5 F g03 127.4 F

265 02:43:52
002 127.6 F 003 127.5 F

265 02:45:52
002 127.6 F 003 127.3 F

265 02:47:52
002 127.6 F 003 127.5 F

265 02:49:52
002 127.6 F 003 127.4 F

_ 265 02:51:52
002 127.6 F 003 127.5 p

265 02:53:52
002 127.6 F o003 127.5 F

265 02:55:52
002 127.6 F 003 127.4 F

265 02:57:52
002 127.6 F 003 127.3 F

265 02:59:52
002 127.6 F 003 127.3 F

265 03:01:52
002 127.6 F 003 127.5 F

265 03:03:52
002 127.6 F 003 127.4 F

265 03:05:52
002 127.7 F o003 127.6 F

265 03:07:52
002 127.6 F 003 127.4 F

~ 265 03:09:52
002 127.6 F 003 127.2 F

265 03:11:52 297
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—V02 127.¢ F 003 127.4 F

265 03:13:52
02 127.7 F 003 127.5 F

265 03:15:52
002 127.¢ F 003 127.4 F

265 03:17:5>
902 127.7 F 003 127.5 F

265 03:19:52
002 127.¢ F 003 127.3 F

265 03:21:52
002 127.¢ F 003 127.4 F

265 03:23:52
002 127.¢ F 003 127.2 F

265 03:25:52
002 127.6 F 003 127.4 F

265 03:27:52
002 127.7 F 003 127.s5 F

265 03:29:5>
002 127.6 F 003 127.5 F

265 03:31:52
002 127.7 F 003 127.5 F

265 03:33:52
002 127.¢ F 003 127.4 F

265 03:35:8>
002 127.7 F 003 127.6 F

265 03:37:52
002 127.7 F 003 127.5 F

265 03:39:5>
002 127.7 F 003 127.4 F

265 03:41:52
002 127.¢ F 003 127.4 F

265 03:43:52
002 127.9 F 003 127.4 F

265 03:45:52
002 127.7 F 003 127.5 F

- 265 03:47:52
002 127.7 F 003 127.5 F

265 03:49:52 293



A:\Z001a Page: 25
Phursday October 14, 1993 08:41:36 pm

~J02  127.7 F 003 127.6 F

265 03:51:52
02 127.7 F 003 127.5 f

265 03:53:52
202 127.8 F 003 127.6 F

265 03:55:52
002 127.6 F 003 127.3 F

265 03:57:52
002 127.7 F o003 127.4 F

265 03:59:52
002 127.7 F 003 127.5 F

265 04:01:52
002 127.7 F 003 127.3 F

265 04:03:52
002 127.7 p 003 127.4 F

265 04:05:5>
002 127.7 F 003 127.4 F

265 04:07:5>2
7002 127.7 F o003 127.3 F

265 04:09:52
002 127.7 F 003 127.5 F

265 04:11:5>2
002 127.7 f 003 127.7 F

265 04:13:5>
002 127.7 F 003 127.4 F

265 04:15:5>
002 127.7 F 003 127.5 F

265 04:17:5>
002 127.6 F 003 127.4 F

265 04:19:52
002 127.7 003 127.4 F

265 04:21:52
002 127.7 F 003 127.4 F

265 04:23:52
002 127.7 F 003 127.4 F

— 265 04:25:52
002 127.7 F 003 127.4 F

265 04:27:5> 294
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—002 127.7 F 003 127.5 F

265 04:29:52
002 127.7 F 003 127.4 F

265 04:31:52
002 127.8 003 127.5 p

265 04:33:52
002 127.8 F 003 127.5 F

265 04:35:52
002 127.7 F 003 127.4 F

265 04:37:52
002 127.7 003 127.5

265 04:39:52
002 127.7 F 003 127.5 F

265 04:41:5>
002 127.8 F 003 127.4 F

265 04:43:52
002 127.7 f 003 127.4 F

— 265 04:45:52
002 127.7 F o003 127.4 F

265 04:47:53
002 127.7 F 003 127.5 F

265 04:49:52
002 127.7 F 003 127.2 F

265 04:51:5>2
002 127.8 F 003 127.6 F

265 04:53:52
002 127.7 F 003 127.5 f

265 04:55:52
002 127.7 F 003 127.5 p

265 04:57:52
002 127.7 F 003 127.4 F

265 04:59:52
002 127.6 F 003 127.5 F

265 05:01:52
002 127.5 f 003 127.3 F

~— 265 05:03:52
002 127.6 F 003 127.2 F

265 05:05:57 295
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002 127.5 F o003 127.2 F

265 05:07:52
002 127.5 F 003 127.2 F

265 05:09:52
002 127.5 F 003 127.1 F

265 05:11:52
002 127.5 F 003 127.2 F

265 05:13:52
002 127.5 F 003 127.1 F

265 05:15:52
002 127.6 F 003 127.4 F

265 05:17:52
002 127.5 F 003 127.1 F

265 05:19:52
002 127.6 F 003 127.2 F

265 05:21:52
002 127.6 F 003 127.2 F

— 265 05:23:52
G02 127.6 F 003 127.3 F

265 05:25:52
002 127.5 F 003 127.2 F

265 05:27:52
002 127.6 F 003 127.2 F

265 05:29:52
002 127.5 F 003 127.2 F

265 05:31:52
002 127.5 F 003 127.3 F

265 05:33:52
002 127.6 F 003 127.2 F

265 05:35:52
002 127.5 F 003 127.2 F

265 05:37:52
002 127.5 F 003 127.2 F

265 05:39:52
702 127.6 F 003 127.4 F

T 265 05:41:52
002 127.5 F 003 127.1 F

265 05:43:52 296
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— 265
002

265

127.6 F 003

05:45:52
127.5 F 003

05:47:52
127.6 F 003

05:49:52
127.5 F 003

05:51:52
127.6 F 003

05:53:52
127.6 F 003

05:55:52
127.6 F 003

05:57:52
127.6 F 003

05:59:52
127.6 F 003

06:01:52
127.6 F 003

06:03:52
127.5 F 003

06:05:52
127.6 F 003

06:07:52
127.5 F 003

06:09:52
127.5 F 003

06:11:52
127.6 F 003

06:13:52
127.5 F 003

06:15:52
127.6 F 003

06:17:52
127.7 F 003

06:19:52
127.5 F 003

06:21:52

14, 1993

127.3 F

127.0 F

127.4 F

127.1 F

127.3 F

127.2 F

127.3 F

127.3 F

127.3 F

127.3 F

127.1 F

127.2 F

127.1 F

127.1 F

127.2 F

127.2 F

127.2 F

127.4 F

127.3 F

08:41:36 pm
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002 127.6 F 003 127.2 F

265 06:23:52
002 127.6 F 003 127.1 F

265 06:25:52
002 127.6 F 003 127.5 F

265 06:27:52
002 127.6 F 003 127.4 F

265 06:29:52
002 127.6 F 003 127.1 F

265 06:31:52
002 127.6 F 003 127.2 F

265 06:33:52
002 127.6 F 003 127.3 F

265 06:35:52
002 127.6 F 003 127.2 F

265 06:37:52
002 127.5 F 003 127.1 F

_ 265 06:39:52
002 127.6 F 003 127.4 p

265 06:41:52
002 127.5 F 003 127.1 F

265 06:43:52
002 127.5 F 003 127.1 F

265 06:45:52
002 127.5 F 003 127.2 F

265 06:47:52
002 127.5 F 003 127.1 F

265 06:49:52
002 127.5 F 003 127.1 F

265 06:51:52
002 127.4 F 003 127.1 F

265 06:53:52
002 127.4 F 003 127.1 F

265 06:55:52
702 127.4 F 003 127.1 F

—~ 265 06:57:52
002 127.4 F 003 127.0 F

265 06:59:52 298
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—002 127.4 F 003 127.0 F

265 07:01:52
002 127.4 F 003 127.1 F

265 07:03:52
002 127.4 F 003 127.1 F

265 07:05:52
002 127.4 F 003 127.0 F

265 07:07:52
002 127.4 F 003 127.1 F

265 07:09:52
002 127.5 F 003 127.1 F

265 07:11:52
002 127.5 F 003 127.1 F

265 07:13:52
002 127.5 F 003 127.1 F

265 07:15:52
002 127.5 F 003 127.0 F

265 07:17:52
002 127.5 F 003 127.1 F

265 07:19:52
002 127.4 F 003 127.0 F

265 07:21:52
002 127.5 F 003 127.0 F

265 07:22:02
002 127.5 F 003 127.0 F

265 07:22:05
002 127.5 F 003 127.0 F

265 07:22:08
002 127.5 F 003 127.0 F

265 07:22:11
002 127.5 F 003 127.0 F

265 07:22:14
002 127.5 F 003 127.0 F

265 07:22:17
002 127.5 F 003 127.1 F

-— 265 07:22:20
002 127.5 F 003 127.1 F

265 07:22:23 299
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~9002 127.5 F 003 127.1 F

265 07:22:26
002 127.5 F 003 127.1 F

265 07:22:29
002 127.5 F 003 127.1 F

265 07:23:52
002 127.5 F 003 127.2 F

265 07:25:52
002 127.5 F 003 127.1 F

265 07:27:52
002 127.5 F 003 127.1 F

265 07:29:52
002 127.6 F 003 127.2 F

265 07:31:52
002 127.5 F 003 127.1 F

265 07:33:52
002 127.5 F 003 127.2 F

265 07:35:52
002 127.5 F 003 127.2 F

265 07:37:52
002 127.5 F 003 127.1 F

265 07:39:52
002 127.5 F 003 127.1 F

265 07:41:52
002 127.5 F 003 127.1 F

265 07:43:52
002 127.4 F 003 127.2 F

265 07:45:52
002 127.6 F 003 127.3 F

265 07:47:52
002 127.5 F 003 127.1 F

265 07:49:52
002 127.5 F 003 127.2 F

265 07:51:52
002 127.6 F 003 127.2 F

265 07:53:52
002 127.5 F 003 127.2 F

265 07:55:52 300
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402 127.6 F 003 127.2 F

265 07:57:52
J02 127.5 F 003 127.1 F

265 07:59:52
J02 127.5 F 003 127.1 F

265 08:01:52
J02 127.6 F 003 127.2 F

265 08:03:52
202 127.5 F 003 127.1 F

265 08:05:52
J02 127.5 F 003 127.0 F

265 08:07:52
J02 127.5 F 003 127.1 F

265 08:09:52
J02 127.6 F 003 127.2 F

265 08:11:52
J02 127.6 F 003 127.2 F

265 08:13:52
002 127.6 F 003 127.3 F

265 08:15:52
202 127.6 F 003 127.2 F

265 08:17:52
J02 127.5 F 003 127.1 F

265 08:19:52
J02 127.5 F 003 127.2 F

265 08:21:52
002 127.5 F 003 127.1 F

265 08:23:52
002 127.6 F 003 127.2 F

265 08:25:52
002 127.5 F 003 127.0 F

265 08:27:52
002 127.6 F 003 127.1 F

265 08:29:52
002 127.5 F 003 127.2 F

..265 08:31:52
002 127.5 F 003 127.2 F

265 08:33:52 301
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002 127.5 F 003 127.0 F

265 08:35:52
002 127.5 F 003 127.1 F

265 08:37:52
002 127.4 F 003 127.1 F

265 08:39:52
002 127.5 F 003 127.1 F

265 08:41:52
002 127.5 F 003 127.1 F

265 08:43:52
002 127.5 F 003 127.1 F

265 08:45:52
002 127.5 F 003 127.1 F

265 08:47:52
002 127.4 F 003 127.0 F

265 08:49:52
002 127.5 F 003 127.1 F

. 265 08:51:52
002 127.5 F 003 127.2 F

265 08:53:52
002 127.5 F 003 127.1 F

265 08:55:52
002 127.5 F 003 127.0 F

265 08:57:52
002 127.5 F 003 127.0 F

265 08:59:52
002 127.4 F 003 127.2 F

265 09:01:52
002 127.5 F 003 127.1 F

265 09:03:52
002 127.5 F 003 127.0 F

265 09:05:52
002 127.5 F 003 126.9 F

265 09:07:52
702 127.6 F 003 127.4 F

T 265 09:09:52
002 127.5 F 003 127.0 F

265 09:11:52 302
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=02 127.5 F 003 127.1 F

265 09:13:52
J02 127.5 F 003 127.0 F

265 09:15:52
J02  127.5 F 003 127.1 F

265 09:17:52
J02 127.6 F 003 127.1 F

265 09:19:52
J02 127.5 F 003 127.1 F

265 09:21:52
J02 127.4 F 003 127.0 F

265 09:23:52
J02 127.5 F 003 127.0 F

265 09:25:52
J02 127.5 F 003 127.1 F

265 09:27:52
JO2  127.5 F 003 127.2 F

265 09:29:52
)02 127.6 F 003 127.1 F

265 09:31:52
J02 127.5 F 003 127.1 F

265 09:33:52
J02 127.5 F 003 127.0 F

265 09:35:52
JO2 127.5 F 003 127.1 F

265 09:37:52
J02 127.5 F 003 127.0 F

265 09:39:52
JO2 127.5 F 003 127.0 F

265 09:41:52
Jo2 127.6 F 003 127.1 F

265 09:43:52
J02 127.6 F 003 127.2 F

265 09:45:52
02 127.5 F 003 127.1 F

—~265 09:47:52
Jo2 127.4 F 003 127.0 F

265 09:49:52 303
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002 127.5 F 003 127.2 F

265 09:51:52
002 127.5 F 003 127.1 F

265 09:53:52
002 127.5 F 003 127.0 F

265 09:55:52
002 127.5 F 003 127.2 F

265 09:57:52
002 127.5 F 003 127.1 F

265 09:59:52
002 127.5 F 003 127.1 F

265 10:01:52
002 127.5 F 003 127.0 F

265 10:03:52
002 127.6 F 003 127.1 F

265 10:05:52
002 127.5 F 003 127.0 F

265 10:07:52
002 127.6 F 003 127.3 F

265 10:09:52
002 127.5 F 003 127.0 F

265 10:11:52
002 127.6 F 003 127.1 F

265 10:13:52
002 127.5 F 003 127.0 F

265 10:15:52
002 127.5 F 003 127.1 F

265 10:17:52
002 127.5 F 003 127.1 F

265 10:19:52
002 127.6 F 003 127.2 F

265 10:21:52
002 127.6 F 003 127.2 F

265 10:23:52
002 127.5 F 003 127.1 F

— 265 10:25:52
002 127.6 F 003 127.1 F

265 10:27:52 304
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—02 127.5 F 003 127.1 F

265 10:29:52
J02  127.5 F 003 127.1 F

265 10:31:52
J02  127.6 F 003 127.1 F

265 10:33:52
202  127.5 F 003 127.1 F

265 10:35:52
J02 127.6 F 003 127.2 F

265 10:37:52
02 127.6 F 003 127.1 F

265 10:39:52
302 127.5 F 003 127.1 F

265 10:41:52
J02 127.6 F 003 127.1 F

265 10:43:52
202 127.5 F 003 127.1 F

265 10:45:52
02 127.6 F 003 127.1 F

265 10:47:52
J02 127.6 F 003 127.2 F

265 10:49:52
202 127.6 F 003 127.1 F

265 10:51:52
J02 127.6 F 003 127.2 F

265 10:53:52
J02 127.5 F 003 127.1 F

265 10:55:52
Jo2 127.6 F 003 127.1 F

265 10:57:52
J02  127.6 F 003 127.1 F

265 10:59:52
J02 127.6 F 003 127.2 F

265 11:01:52
302  127.6 F 003 127.1 F

. 265 11:03:52
J02  127.6 F 003 127.2 F

265 11:05:52
305
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~002 127.5 F 003 127.1 F

265 11:07:52
002 127.5 F 003 127.2 F

265 11:09:52
002 127.5 F 003 127.1 F

265 11:11:52
002 127.6 F 003 127.2 F

265 11:13:52
002 127.6 F 003 127.2 F

265 11:15:52
002 127.5 F 003 127.1 F

265 11:17:52
002 127.6 F 003 127.1 F

265 11:19:52
002 127.6 F 003 127.2 F

265 11:21:52
002 127.5 F 003 127.0 F

_ 265 11:23:52
002 127.6 F 003 127.2 f

265 11:25:52
002 127.6 F 003 127.1 F

265 11:27:52
002 127.5 F 003 127.0 F

265 11:29:52
002 127.6 F 003 127.2 F

265 11:31:52
002 127.6 F 003 127.2 F

265 11:33:52
002 127.6 F 003 127.1 F

265 11:35:52
002 127.6 F 003 127.3 F

265 11:37:52
002 127.6 F 003 127.3 F

265 11:39:52
002 127.6 F 003 127.1 F

- 265 11:41:52
002 127.6 F 003 127.0 F

265 11:43:52 306
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—002 127.6 F 003 127.2 F

265 11:45:52
002 127.5 F 003 127.1 F

265 11:47:52
002 127.6 F 003 127.2 F

265 11:49:52
002 127.6 F 003 127.1 F

265 11:51:52
002 127.6 F 003 127.1 F

265 11:53:52
002 127.6 F 003 127.3 F

265 11:55:52
002 127.6 F 003 127.2 F

265 11:57:52
002 127.6 F 003 127.1 F

265 11:59:52
002 127.6 F 003 127.0 F

265 12:01:52
7002 127.6 F 003 127.1 F

265 12:03:52
002 127.7 F 003 127.1 F

265 12:05:52
002 127.5 F 003 127.1 F

265 12:07:52
002 127.6 F 003 127.2 F

265 12:09:52
002 127.6 F 003 127.3 F

265 12:11:52
002 127.5 F o003 127.1 F

265 12:13:52
002 127.6 F 003 127.1 F

265 12:15:52
002 127.6 F o003 127.1 F

265 12:17:52
002 127.5 F 003 127.0 F

— 265 12:19:52
002 127.6 F 003 127.2 F

265 12:21:52 307
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Tv02 127.6 F 003 127.1 F

265 12:23:52
002 127.6 F 003 127.1 F

265 12:25:52
002 127.6 F 003 127.1 F

265 12:27:52
002 127.6 F 003 127.4 F

265 12:29:52
002 127.6 F 003 127.1 F

265 12:31:52
002 127.7 F o003 127.2 F

265 12:33:52
002 127.6 F 003 127.1 F

265 12:35:52
002 127.6 F 003 127.1 F

265 12:37:52
002 127.6 F 003 127.3 F

265 12:39:52
002 127.6 F o003 127.1 F

265 12:41:52
002 127.6 F 003 127.1 F

265 12:43:52
002 127.6 F 003 127.2 F

265 12:45:52
002 127.6 F o003 127.2 F

265 12:47:52
002 127.6 F 003 127.0 F

265 12:49:52
002 127.6 F 003 127.1 F

265 12:51:52
002 127.6 F 003 127.1 F

265 12:53:52
002 127.6 F 003 127.1 F

265 12:55:52
002 127.6 F 003 127.1 F

— 265 12:57:52
002 127.5 F 003 127.0 F

265 12:59:52 308
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002 127.7 F o003 127.3 F

265 13:01:52
002 127.6 F 003 127.1 F

265 13:03:52
002 127.6 F 003 127.1 F

265 13:05:52
002 127.6 F 003 127.3 F

265 13:07:52
002 127.6 F 003 127.2 F

265 13:09:52
002 127.6 F 003 127.0 F

265 13:11:52
002 127.6 F 003 127.1 F

265 13:13:52
002 127.7 F 003 127.4 F

265 13:15:52
002 127.6 F 003 127.1 F

265 13:17:52
002 127.6 F o003 127.1 F

265 13:19:52
002 127.6 F 003 127.1 F

265 13:21:52
002 127.6 F 003 127.1 F

265 13:23:52
002 127.5 F 003 127.0 F

265 13:25:52
002 127.6 F 003 127.2 F

265 13:27:52
002 127.6 F 003 127.1 F

265 13:29:52
002 127.6 F o003 127.2 F

265 13:31:52
002 127.7 F oo03 127.2 F

265 13:33:52
002 127.6 F 003 127.2 F

~ 265 13:35:52
002 127.6 F 003 127.1 F

265 13:37:52 309
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—002 127.6 F 003 127.1 F

265 13:39:52
002 127.5 F 003 127.1 F

265 13:41:52
002 127.6 F 003 127.2 F

265 13:43:52
002 127.6 F 003 127.2 F

265 13:45:52
002 127.6 F 003 127.1 F

265 13:47:52
002 127.7 F o003 127.3 F

265 13:49:52
002 127.6 F 003 127.1 F

265 13:51:52
002 127.6 F 003 127.1 F

265 13:53:52
002 127.6 F 003 127.0 F

265 13:55:52
7002 127.5 F 003 127.1 F

265 13:57:52
002 127.6 F 003 127.2 F

265 13:59:52
002 127.7 F o003 127.2 F

265 14:01:52
002 127.6 F 003 127.0 F

265 14:03:52
002 127.6 F 003 127.2 F

265 14:05:52
002 127.6 F 003 127.2 F

265 14:07:52
002 127.6 F 003 127.2 F

265 14:09:52
002 127.6 F 003 127.1 F

265 14:11:52
002 127.6 F 003 127.1 F

~— 265 14:13:52
002 127.6 F o003 127.2 F

265 14:15:52 310
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265

127.7 F 003

14:17:52
127.6 F 003

14:19:52
127.7 F 003

14:21:52
127.7 F 003

14:23:52
127.6 F 003

14:25:52
127.7 F 003

14:27:52
127.7 F o003

14:29:52
127.6 F 003

14:31:52
127.7 F 003

14:33:52
127.7 F 003

14:35:52
127.6 F 003

14:37:52
127.7 F oo03

14:39:52
127.7 F oo3

14:41:52
127.6 F 003

14:43:52
127.7 F 003

14:45:52
127.7 F 003

14:47:52
127.7 F o003

14:49:52
127.6 F 003

14:51:52
127.6 F 003

14:53:52

127.1 F

127.1 F

127.1 F

127.1 F

127.2 F

127.2 F

127.1 F

127.1 F

127.1 F

127.0 F

127.2 F

127.2 F

127.1 F

127.1 F

127.3 F

127.2 F

127.2 F

127.1 F

127.2 F
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~002 127.7 F 003 127.2 F

265 14:55:52
002 127.6 F 003 127.1 F

265 14:57:52
002 127.6 F 003 127.0 F

265 14:59:52
002 127.7 F 003 127.2 F

265 15:01:52
002 127.6 F 003 127.2 F

265 15:03:52
002 127.6 F 003 127.2 F

265 15:05:52
002 127.7 F 003 127.2 F

265 15:07:52
002 127.6 F 003 127.2 F

265 15:09:52
002 127.7 F 003 127.1 F

265 15:11:52
7002 127.7 F 003 127.2 F

265 15:13:52
002 127.6 F 003 127.0 F

265 15:15:52
002 127.6 F 003 127.1 F

265 15:17:52
002 127.7 F 003 127.3 F

265 15:19:52
002 127.6 F 003 127.1 F

265 15:21:52
002 127.7 F 003 127.2 F

265 15:23:52
002 127.7 F 003 127.2 F

265 15:25:52
002 127.6 F 003 127.0 F

265 15:27:52
002 127.6 F 003 127.1 F

-~ 265 15:29:52
002 127.7 F 003 127.2 F

265 15:31:52 312
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—002 127.6 F 003 127.2 F

265 15:33:52
002 127.6 F 003 127.2 F

265 15:35:52
002 127.7 F 003 127.3 F

265 15:37:52
002 127.7 F 003 127.2 F

265 15:39:52
002 127.6 F 003 127.1 F

265 15:41:52
002 127.7 F 003 127.4 F

265 15:43:52
002 127.7 F 003 127.2 F

265 15:45:52
002 127.7 F 003 127.2 F

265 15:47:52
002 127.6 F 003 127.2 F

265 15:49:52
002 127.7 F 003 127.3 F

265 15:51:52
002 127.6 F 003 127.2 F

265 15:53:52
002 127.6 F 003 127.2 F

265 15:55:52
002 127.6 F 003 127.2 F

265 15:57:52
002 127.6 F 003 127.0 F

265 15:59:52
002 127.7 F 003 127.2 F

265 16:01:52
002 127.7 F 003 127.2 F

265 16:03:52
002 127.7 F 003 127.3 F

265 16:05:52
002 127.7 F 003 127.2 F

- 265 16:07:52
002 127.7 F 003 127.1 F

265 16:09:52 313
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7002 127.7 F 003 127.2 F

265 16:11:52
002 127.7 F o003 127.3 F

265 16:13:52
002 127.7 F o003 127.2 F

265 16:15:52
002 127.7 F 003 127.1 F

265 16:17:52
002 127.7 F o003 127.1 F

265 16:19:52
002 127.7 F o003 127.2 F

265 16:21:52
002 127.7 F o003 127.2 F

265 16:23:52
002 127.7 F 003 127.3 F

265 16:25:52
002 127.7 F o003 127.1 F

- 265 16:27:52
002 127.7 F o003 127.2 F

265 16:29:52
002 127.6 F 003 127.1 F

265 16:31:52
002 127.7 F o003 127.2 F

265 16:33:52
002 127.7 F 003 127.3 F

265 16:35:52
002 127.7 F oo03 127.2 F

265 16:37:52
002 127.7 F 003 127.1 F

265 16:39:52
002 127.7 F o003 127.2 F

265 16:41:52
002 127.7 F 003 127.3 F

265 16:43:52
102 127.7 F o003 127.4 F

T 265 16:45:52
002 127.7 F 003 127.2 F

265 16:47:52 314
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— 002 127.7 F 003 127.2 F

265 16:49:52
002 127.8 F 003 127.4 F

265 16:51:52
002 127.7 F o003 127.4 F

265 16:53:52
002 127.8 F 003 127.4 F

265 16:55:52
002 127.7 F o003 127.1 F

265 16:57:52
002 127.8 F 003 127.2 F

265 16:59:52
002 127.7 F 003 127.3 F

265 17:01:52
002 127.8 F 003 127.3 F

265 17:03:52
002 127.7 F 003 127.3 F

265 17:05:52
002 127.8 F 003 127.3 F

265 17:07:52
002 127.7 F 003 127.4 F

265 17:09:52
002 127.7 F 003 127.2 F

265 17:11:52
002 127.9 F 003 127.5 F

265 17:13:52
002 127.7 F 003 127.4 F

265 17:15:52
002 127.8 F 003 127.4 F

265 17:17:52
002 127.8 F 003 127.3 F

265 17:19:52
002 127.8 F 003 127.3 F

265 17:21:52
002 127.9 F 003 127.6 F

T 265 17:23:52
002 127.8 F 003 127.4 F

265 17:25:52 315
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—9002 127.9 F 003 127.4 F

265 17:27:52
002 127.8 F 003 127.4 F

265 17:29:52
002 127.8 F 003 127.4 F

265 17:31:52
002 127.8 F 003 127.4 F

265 17:33:52
002 127.8 F 003 127.3 F

265 17:35:52
002 127.8 F 003 127.3 F

265 17:37:52
002 127.7 F 003 127.2 F

265 17:39:52
002 127.8 F 003 127.4 F

265 17:41:52
002 127.8 F 003 127.3 F

265 17:43:52
002 127.8 F 003 127.6 F

265 17:45:52
002 127.8 F 003 127.4 F

265 17:47:52
002 127.7 F 003 127.2 F

265 17:49:52
002 127.7 F 003 127.4 F

265 17:51:52
002 127.9 F 003 127.6 F

265 17:53:52
002 127.9 F 003 127.5 F

265 17:55:52
002 127.9 F 003 127.5 F

265 17:57:52
002 127.8 F 003 127.3 F

265 17:59:52
002 127.8 F 003 127.4 F

-~ 265 18:01:52
002 127.8 F 003 127.4 F

265 18:03:52 316
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~—vJ02 127.9 F 003 127.5 F

265 18:05:52
002 127.8 F 003 127.4 F

265 18:07:52
002 127.9 F 003 127.5 F

265 18:09:52
002 127.9 F 003 127.2 F

265 18:11:52
002 128.0 F 003 127.6 F

265 18:13:52
002 127.9 F 003 127.5 F

265 18:15:52
002 127.6 F 003 127.1 F

265 18:17:52
002 128.5 F 003 128.0 F

265 18:19:52
002 128.8 F 003 128.3 F

265 18:21:52
T002 128.6 F 003 128.1 F

265 18:23:52
002 128.5 F 003 128.0 F

265 18:25:52
002 128.5 F 003 128.1 F

265 18:27:52
002 128.5 F 003 128.0 F

265 18:29:52
002 128.5 F 003 128.1 F

265 18:31:52
002 128.3 F 003 128.0 F

265 18:33:52
002 128.3 F 003 127.9 F

265 18:35:52
002 128.3 F 003 127.9 F

265 18:37:52
002 127.0 F 003 126.5 F

- 265 18:39:52
002 127.1 F 003 127.3 F

265 18:41:52 317
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~ 002 126.0 F 003 126.1 F

265 18:43:52
002~%*%% % F Q03—-%%%%. % F

265 18:45:52
002-%*%%x% % F 003-%*x%x%x * p

265 18:47:52
002-%*%% % F 003-%%%%_ % F

265 18:49:52
002~***% % F 003—%ku_ % F

265 18:51:52
002-%%%* % F 003~kkkx_x F

265 18:53:52
002 101.7 F 003 103.4 F

265 18:55:52
002 115.4 F 003 114.7 F

265 18:57:52
002 120.5 F 003 119.7 F

265 18:59:52
T 002 120.7 F 003 120.1 F

265 19:01:52
002 122.5 F 003 121.8 F

265 19:03:52
002 124.4 F 003 123.4 F

265 19:05:52
002 125.3 F 003 124.4 F

265 19:07:52
002 126.0 F 003 125.2 F

265 19:09:52
002 126.4 F 003 125.6 F

265 19:11:52
002 126.9 F 003 126.1 F

265 19:13:52
002 127.2 F 003 126.3 F

265 19:15:52
002 127.6 F 003 126.9 F

~— 265 19:17:52
002 127.3 F 003 126.7 F

265 19:19:52 318
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—v02 128.9 F 003 128.3 F

265 19:21:52
002 129.4 F 003 128.8 F

265 19:23:52
002 129.5 F 003 129.3 F

265 19:25:52
002 126.6 F 003 126.6 F

265 19:27:52
002 124.7 F 003 124.8 F

265 19:29:53
002-%%x% % p 003-**%x » F

265 19:31:52
002-***%x x F 003-*%%x % p

265 19:33:52
002-%%%%x » p 003-*%x% % p

265 19:35:52
002-*%*% x p 003~*%%x x p

265 19:37:52
“boz-****_* F O03-%**x_x F

265 19:39:52
002-*%*%x % | 003-%**% _+ F

265 19:41:52
002-%**%x x p 003-%**% % F

265 19:43:52
002-%%%% F 003-%%%%_x F

265 19:45:52
002=-**%%. % F 003-%xx % p

265 19:47:52
002-*%%% % p 003-%%%%x % F

265 19:49:52
002—****_* F 003-****_* F

265 19:51:52
002-*%%% % p 003-%%%% x p

265 19:53:52
002-*%%x % p 003-*%%% % p

- 265 19:55:52
002-****.* F 003-****.* F
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T 002-%%x%. % p 003-%%% % p

265 19:59:52
002-**%x % F 003-%%*x* % F

265 20:01:52
002-%%%% % F 003-%*%% % F

265 20:03:52
002-*%*%x _x P 003—%%%% % F

265 20:05:52
002 94.7 F 003 S7.9 F

265 20:07:52
002 99.3 F 003 101.9 F

265 20:09:52
002 108.3 F 003 109.4 F

265 20:11:52
002 111.7 F 003 112.7 F

265 20:13:52
002 114.4 F 003 115.1 F

~— 265 20:15:52
002 116.1 F 003 117.1 F

265 20:17:52
002 118.2 F 003 119.0 F

265 20:19:52
002 120.0 F 003 120.7 F

265 20:21:52
002 121.3 F 003 122.1 F

265 20:23:52
002 123.3 F 003 124.4 F

265 20:25:52
002 124.7 F 003 125.4 F

265 20:27:52
002 125.5 F 003 126.5 F

265 20:29:52
002 126.1 F 003 127.0 F

265 20:31:52
702 126.7 F 003 127.6 F

265 20:33:52
002 126.9 F 003 127.6 F
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002 127.0 F 003 127.9 F

265 20:37:52
002 127.0 F 003 127.8 F

265 20:39:52
002 127.0 F 003 128.0 F

265 20:41:52
002 127.1 F 003 128.0 F

265 20:43:52
002 127.2 F 003 128.0 F

265 20:45:52
002 126.8 F 003 127.7 F

265 20:47:52
002 126.9 F 003 127.6 F

265 20:49:52
002 127.0 F 003 127.9 F

265 20:51:52
002 127.1 F 003 127.9 F

265 20:53:52
002 127.0 F 003 127.8 F

265 20:55:52
002 127.0 F 003 127.9 F

265 20:57:52
002 127.1 F 003 128.0 F

265 20:59:52
002 127.1 F 003 128.0 F

265 21:01:52
002 127.0 F 003 127.9 F

265 21:03:52
002 127.0 F 003 127.9 F

265 21:05:52
002 127.0 F 003 127.9 F

265 21:07:52
002 127.0 F 003 127.8 F

265 21:09:52
002 127.0 F 003 127.9 F

265 21:11:52
002 126.9 F 003 127.8 F
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—002 127.0 F 003 127.9 F

265 21:15:52
002 127.1 F 003 127.7 F

265 21:17:52
002 127.0 F 003 127.8 F

265 21:19:52
002 126.7 p 003 127.7 F

265 21:21:5>
002 126.6 F 003 127.5 f

265 21:23:5>2
002 126.5 F 003 127.3 F

265 21:25:52
002 126.6 F 003 127.5 F

265 21:27:52
002 126.7 F 003 127.s F

265 21:29:52
002 126.7 F o003 127.5 F

_. 265 21:31:52
002 126.7 F 003 127.6 F

265 21:33:52
002 126.9 F 003 127.6 F

265 21:35:52
002 127.9 F 003 127.7 F

265 21:37:52
002 126.8 F 003 127.5 F

265 21:39:5>
002 126.8 F 003 127.9 F

265 21:41:52
002 126.9 F 003 127.9 f

265 21:43:52
002 126.9 F 003 127.6 F

265 21:45:5>
002 127.0 F 003 127.9 F

265 21:47:52
002 127,31 F 003 127.9 F

- 265 21:49:52
002 127.3 F 003 127.9 F
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—002 127.1 F 003 127.8 F

265 21:53:52
002 127.0 F 003 127.8 F

265 21:55:52
002 127.1 F 003 128.0 F

265 21:57:52
002 127.1 F 003 128.0 F

265 21:59:52
002 127.0 F 003 127.9 F

265 22:01:52
002 126.9 F 003 127.8 F

265 22:03:52
002 127.2 F 003 128.0 F

265 22:05:52
002 127.1 F 003 127.6 F

265 22:07:52
002 127.1 F 003 127.6 F

265 22:09:52
002 126.9 F 003 127.8 F

265 22:11:52
002 126.9 F 003 127.8 F

265 22:13:52
002 127.0 F 003 127.6 F

265 22:15:52
002 127.2 F 003 127.7 F

265 22:17:52
002 127.0 F 003 127.8 F

265 22:19:52
002 127.2 F 003 127.8 F

265 22:21:52
002 127.1 F 003 127.8 F

265 22:23:52
002 127.3 F 003 128.1 F

265 22:25:52
002 127.2 F 003 128.1 F

. 265 22:27:52
002 127.1 F 003 127.9 F

265 22:29:52 323
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—002 127.2 F 003 128.0 F

265 22:31:52
002 127.2 F 003 127.7 F

265 22:33:52
002 127.2 F 003 127.7 F

265 22:35:52
002 127.0 F 003 127.8 F

265 22:37:52
002 126.8 F 003 127.6 F

265 22:39:52
002 126.9 F 003 127.4 F

265 22:41:52
002 127.2 F 003 127.6 F

265 22:43:52
002 127.2 F 003 127.6 F

265 22:45:52
002 126.9 F 003 127.6 F

265 22:47:52
T002 127.5 F 003 127.8 F

265 22:49:52
002 127.6 F 003 128.5 F

265 22:51:52
002 127.7 F 003 128.9 F

265 22:53:52
002 128.1 F 003 129.1 F

265 22:55:52
002 128.0 F 003 128.8 F

265 22:57:52
002 127.9 F 003 128.6¢ F

265 22:59:52
002 128.0 F 003 128.5 F

265 23:01:52
002-%%%%x % F Q03-~%xxx%_* F

265 23:03:52
002-%%** % F 003-%*%_* F

... 265 23:05:52
002-%%x%% % F 003-%*x% _*x F

265 23:07:52 324
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TO002-%*%% . % F 003—k%x%_ % F

265 23:09:52
002-%%*%% * F 003—%#s*_* F

265 23:11:52
002-%*%** x F 003-%%kx_* F

265 23:13:52
002-%*%*% % F 003—%kss_x F

265 23:15:52
002-%%%% % F 0Q3—%%kx_x F

265 23:17:52
002 103.6 F 003 103.7 F

265 23:19:52
002 118.6 F 003 115.4 F

265 23:21:52
002 122.0 F 003 120.1 F

265 23:23:52
002 125.1 F 003 123.3 F

265 23:25:52
7002 126.5 F 003 124.9 F

265 23:27:52
002 127.1 F o003 125.7 F

265 23:29:52
002 126.7 F 003 125.4 F

265 23:31:52
002 126.3 F 003 125.1 F

265 23:33:52
002 126.2 F 003 125.2 F

265 23:35:52
002 126.3 F 003 125.4 F

265 23:37:52
002 126.5 F 003 125.5 F

265 23:39:52
002 126.6 F 003 125.6 F

265 23:41:52
002 126.7 F 003 125.9 F

— 265 23:43:52
002 127.0 F 003 126.2 F

265 23:45:52 325
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7002 127.3 F 003 126.4 F

265 23:47:52
002 127.1 F 003 126.5 F

265 23:49:52
002 127.5 F 003 127.0 F

265 23:51:52
002 128.3 F 003 127.6 F

265 23:53:52
002 128.4 F 003 127.9 F

265 23:55:52
002 128.5 F 003 127.9 F

265 23:57:52
002 128.5 F 003 127.9 F

265 23:59:52
002-%*%x%x % p 003-**%%x _x p

266 00:01:52
002~**%%. % F 003-%%#%_ % F
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Procedure for the Move of the Shipping Container
from the
Vibration Test Area to the Pyro Shock Test Area

This Procedure Describes
Safety Critical Operations
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Procedure for the Move of the Shipping Container from
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Motor SN: l@“ ;13Y

Test Date: 07123[“3
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10

20

General Information

11

Scope

This test procedure addresses all the requirements to move the
BSM shipping container from the vibration test area to the pyro
shock test area. The shipping container wil] remain in the
pyro shock area until delivery to the NASA igloo.

Objective of Qualification Tests

The objective of the dynamic testing is to verify the physical and
functional survivability of the Booster Separation Motors. Of
particular interest for these tests are the components bonded
using EA9394 adhesive. The components using this adhesive
include the throat insert, the centering insert, and the igniter
grain support rod.

Applicable Documents

MSFC-STD-513A Certification of Equipment Operations and

Materials Handling Personnel

EG5300.36A Safety

29 CFR 1910 Occupational Safety and Health Administration
(OSHA)

NSS/GO 1740.9 Safety Standard for Lifting Devices and Equipment

NHB 1700.1(V1) Basic Safety Manual

AMC-R 385-100 Safety Manual

EP01-SOP-01 Standard Operating Procedure for Safety Critical
Operations

MM 1700.4 Safety and Environmental Health Hazards

MMI 1700.17 MSFC Procedures for Acquiring Shipping Permits for
Rocket Motors and Igniters

MMI 1710.1 Safety Review and Approval of Hazardous and Potentially
Hazardous Facilities and Activities at MSFC

MMI 1710.6 MSFC Program for Personnel Certification

MMI 1711.2 Mishap Reporting and Investigation
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3.0

MMI 1845.1 Hazard Communication Program
MMI 6400.2 Packaging, Handling, and Moving Program Critical

Hardware

MSFC-RQMT-1493 Electrostatic Discharge Control Requirements
MSFC-STD-1800 Electrostatic Discharge (ESD) Control for Propellant and

Explosive Devices

MSFC-STD-126E Inspection, Maintenance, Proof Testing and Certification

of Handling Equipment

CSD-5597-93-1 Rev. B Enhanced Delta Qualification Test Plan for Booster

Separation Motor (BSM), Aug. 6, 1993

10SPC-0067 Rev. A Specification for Booster Separation Motors for Space

Shuttle Solid Rocket Booster (thru SCN 014)

Safety

31

3.2

33

The following safety criteria are in accordance with ET01-SOP-
01, Rev. A, Standard Operation Procedures for Safety Cri{ical

Operations” If safety rules/regulations are not followed,mjury
to personnel and/or damage to test items could occur.

Emergency telephone numbers are as follows:

Safety 40046
Ambulance 112
Fire 117
Security 44357
Utilities 4-3919
Medical Center - 4-2390

Communication Repair 41771

-
MsFeTE 3 H- MSFC SE ﬁ%ﬁ
0
Date / Tlme_Zg'M / 9/ Z q)/‘} b
/T o
Personnel shall not work or position themselves beneath

suspended loads unless such loads are securely and
adequately blocked up.
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3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12
3.13

Objects handled by overhead hoist shall be lifted only high
enough to clear fixed objects in the path of travel. Spreader
bars and slings may be left on the hoist if desired when not in
use, but must be rajsed so that the lowest part of the lifting
equipment will be at least seven feet from the floor when not in
use.

Crane, hoist, lift Prime operators, and riggers shall be certified
according to the latest revision of MM 1710.6, and shall have
in their possession a valid certification card.

Certifications checked by: ['f IS

Date / Time: Jl23)43

Personnel working around Suspended loads shall be alert to
the possibility of being crushed between the suspended load
and a fixed object.

Loads shall be moved slowly so they will not accumulate more
momentum than can be stopped with little or no swing.

Where handling slings are called out, a sling with more
pickup points than required may be used if the weight capacity
Per point used is equal or greater than the weight capacity of
each point of the noted sling and the free Pickup point ig (are)
secured to prevent it (them) from swinging and causing
damage to parts.

Only the area coordinator should direct the crane moves,
however, any person determining an immediate danger or
problem may request stoppage of activities.

The lifting or transportation operation shall be halted by the
area coordinator at any time the control areg cannot be
maintained.
Steel toe shoes are required during lifting operations.

ts are required when the lift is at or above the
shoulders.
Tag line operators are to wear leather gloves.
The primary safety hazards associated with thig operation are:

3.13.1 Lift operations
3.134 Live (Loaded) Solid Rocket Motor
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314 Any time a crane ig being used, it must be dogged if:

3.14.1 The load will be suspended in a static condition for an
extended amount of time.

3.142 A crane operator crew change or substitution must be made.
3.15 Inspection certifications shall be provided for the forklift used
to lift the motor shipping container,
e {
Forklift certification provided ~J MSFC TE

3.16 No electric power tools shall be used near the live test item.
Use of pneumatic tools is acceptable.

3.17 All ground pables and ground straps end-to-ezgd resistances

3.18 All personnel within touching distance shall wear a wrist
strap that has been checked with a wrist strap checker. This
step should be performed each time the wrist strap ground is
broken.

319 All personnel within touching distance of open grain
propellant (and ordnance) shal] wear antistatic coveralls,

41 Test Items

For this procedure, the test item should already be placed in its
shipping container and secured to its shipping pallet.

Motor Serial Number for this move: ‘ZJ 00 7 3 X/

42 Test Equipment
421 Proof Loading of Handling Equipment (required for PCH)

4211 The heaviest lift during all of the delta qualification testing
will be lifting the motor while.' i ippi
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5.0

43
431

432

the break tests be performed each evening before the BSM testing
commences. The break testg shall be performed ag follows:

a. The proofload must be at least 350 Ibs.
b.  Lift the dummy load clear of the ground (less than 1 foot) and
lower to ground three times, holding for five minutes on the
third lift. Lifting straps and spreader bar should be attached
during the lift.
SEE APPENDIX C FOR THE PROOF TEST INSPECTION SHEETS,

Move Procedure

f
P LR ibiliti

5.1
5.1.1

5.12

5.13

Weather

The MSFC TE is responsible for checking the weather
conditions before the move. The test site's relative humidity
must be above 20%. If the humidity is not above 20%, all move
operations will be postponed until favorable weather conditiong
resume.

Test site relative humidity: < ’7’"(75' MSFC TE

It is not recommended to transport the motor in the rain.
However, if the motor must be moved during the rain, cover the
motor with Velostat sealed with conductive tape.

The MSFC TE shall check with the Army MET team to ensure that L

there is no lighting within 10 miles.
(MET team phone number....876-2465).
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6.0

5.14

5.15

5.1.6

5.2

53

54

5.5

5.6

5.7

When reconnecting the ground after a lightning storm, a
100Kohm resistor should be connected to the ground wire from
the motor before connecting to facility ground. This allows any
charge on the motor to slowly dissipate to ground. The resistor
should be left connected for no less than 30 seconds.

After the specified time, disconnect the ground wire from
facility ground and remove the resistor. Reconnect the ground
strap from the motor to facility ground.

Move Witnessing

The move will be witnessed by a minimum of the MSFC TE,
MSFC SE, and the MSFC QA.

The MSFC TE will serve as the area coordinator for the
test. All handling of the BSM will be directed by the
MSFC TE or cognizant test engineer.

Jim McGee (vibration) shall be responsible for
photographic coverage of the move activities.

All involved lab directors and division chiefs shall be notified i1
prior to testing,

The MSFC TE shall make arrangements for the live BSM to be [T
transported from the vibration lab to the PyrTo lab.

The MSFC TE shall call security (4-4357) to arrange for a motor [}
escort to the pyro lab.

Transport Truck Preparation

6.1

The area around the outside of the pyro shock facility shall be 3—
secured before the live BSM ig brought to the Pyro shock test site,

Area secured? /¥ES S No ZMSFC TE
MSFC SE

Comments:
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70

8.0

6.2

6.3

Have a certified truck ready to transport the test item to the a—
pyro test room. The truck's engine will be off and at least

one wheel chocked.
Truck's wheel braked and chocked: Qé MSFC TE

MSFC TE shall call security and arrange for an escort. 9

Load Shipping Contai o Truck :

7.1

72

73

74

required.

CAUTION: Be careful not to disconnect the ground wire during

this move.

Use the fork lift to place the shipping container on the explosive [v]/
certified truck. The MSFC TE shall designate someone to keep
the ground wire out of the way during this move.

Attach a ground strap to the truck chassis and verify its [“‘I/
resistance. Measure the resistance from the end of the ground strap to a
location on the truck chassis right next to the ground connection. The

reason for this check is to make sure that there is a good connection to the
motor chassis. Resistance shall measure less than 1 ohm.

Resistance measured: L‘L MSFC QA /@
Attach the chassis ground strap to the shipping container. [ \}/
Verify truck to shipping container ground. Measure resistance [ “I/

from right next to the chassis connection to the shipping container
connection. Resistance shall measure less than one (1) ohm.

Resistance measured: __ O AL MSFC QA /éd/

Disconnect the shipping container to test cell ground. [']/
Secure the shipping container in the truck bed. M
The motor carrying truck and escort personnel shall follow the Ev}/
route provided in Figure 1 moving at a maximum speed of

10 m.p.h.
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9.0

8.2

83

84

85

8.6

8.7

Fork lift shall proceed to the point designated on Figure 1 L
as "destination.”

Upon arrival at the destination, the truck will turn off its engine, Y
engage the emergency brake, and chock at least one wheel.

Truck’s wheel braked and chocked: S ¥ morpc E
CAUTION: Make New Ground Before Braking Old Ground.

Attach a ground wire to the pyro facility ground and verify its [\J/
resistance. Resistance shall measure less than 1 ohm.

Resistance measured _\l_ MSFC QA _&

Attach the ground wire to the motor shipping container., Verify (1
the resistance (should measure less than 1 ohm).

Resistance measured__ ’ MSFC QA _,M/

CAUTION: Be careful not to disconnect the ground wire during

the following move.

Place the shipping container near the center of the room. M/
Clear area. Close and lock the doors to the pyro facility. W/

has been removed.

mmmnﬁlimu_m_mkm

91

92

Park truck outside the Pyro room doors. Leave adequate space [ \v}/
for fork lift maneuvering.

Turn off the truck's engine, engage the emergency brake, and [\/]/
chock at least on of the truck's wheels.

Truck braked and wheel chocked: /B MSFC TE
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93  Attach a ground wire to the truck chassis and verify the resistance, M
The resistance should measure less than 1 ohm.

Resistance measured: _ ! (L MSFC QA L

CAUTION: Be careful not to disconnect the ground wire during
the following move.

94  Use the fork lift to place the shipping container on the explosive [“I/
certified truck. The MSFC TE shall designate someone to keep
the ground wire out of the way during this move.

95  Attach ground wire from the truck chassis to the shipping container. [u}/
Verify resistance with an ohm meter (should be less than 1 ohm).

Resistance measured: O ~“ MSFC QA _ﬂg

96 Disconnect the shipping container to facility ground wire. H/

9.7  Secure the shipping container in the truck bed for delivery. [VI/

98  Delivery truck may now exit. [VI/
—/
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10.0 Post Test Verification

The procedure delineated in the above document hag been
satisfactorily completed and :

a. All sequences in the procedure have been completed (or
deleted by approved deviation)

b. All Procedure changes have been recorded and approved,

Submitted Verified by: 7{/0[/@6 VM

Test Engineer

Date; /77/2—3/93

Motor serial number- [cCcC?] 5
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Appendix A

Test Procedure Deviation
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Figure 1
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[ TEST PROCEDURE DEVIATION
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343 . '




Figure 1
~— TCP NO ..
' TEST PROCEDURE DEVIATION
TEST ENGINEER. ’OUAL‘TY DATE
J |
AEQUIREMENTS ENGINEER: OTHEN:
SHEET (=14
TiTLek.
N | race | = l CHANGE/REASON o
!
!
ORICINATOR: ORCANIZATION:
ABOVE DEVIAYIONS) INCAEASE NAZARD LEVEL: [ safrETy. LiOvE OEviaTIONIS) AFFECT TEST REQUINE.
MENTS.
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Figure 1

r— TSP N,
- [ TEST PROCEDURE DEVIATION
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Fizure ¢

DEVIATION LOG

REVISION

PROCEDURE
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Appendix B

Figures
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lift: b. Hoisting Equipment
c. Total:
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records —_—
2 Equipment tagged with appropriate max —_—
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4 Assessment prior to critical lift complete per —_—
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive _—
wear or abuse.
d. Dummy load lift of ——__Ibs, completed and no —_—

discrepancies noted.

For additional information, observations and remarks

I certify that the critical lifting equipment and personnel have been
reviewed and found to be in compliance with the requirements of MSFC-
STD-126FE,

MSFC PCH Move Manager Date

MSFC Safety Date

MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Itemn:
b. Date of lift: - b. Holsting Equipment
c. Total:
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2. Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4. Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane —  Rigger Flagman
Forklift Driver Personnel Hoist
C. Visual inspection shows no evidence of damage. excessive
wear or abuse.
d Dummy load lift of ]bs. completed and no

discrepancies noted.

For additional information, observations and remarks

I certify that the critical lifting equipment and personnel have been
reviewed gnd found to be in compliance with the requirements of MSFC-

STD-126E,

MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH Identification 2. Handling Procedure Number

a.

b.

Nomenclature:

SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lift: b. Hoisting Equipment
c. Total:
Checklist
a. Assessment Prior to Critical Lift
1 Maintenance records
2 Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting €quiptment as configured
4 Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hotst
C. Visual inspection shows no evidence of damage. excessive
wear or abuse.
d. Dummy load lift of Ibs, completed and no _—

discrepancies noted.

For additional information, observations and remarks

TD-126E
MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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Lifting Equipment Inspection Sheet

PCH ldentification 2. Handling Procedure Number
a. Nomenclature:
b. SN:

Location of Lift (Fac. Bldg.) 4. Weight to be Lifted (in Ibs.)

a. Building: a. Item:
b. Date of lift: b. Hoisting Equipment
C. Total:
Checklist
a. Assessment Prior to Critical Lift
1. Maintenance records
2. Equipment tagged with appropriate max
working loads
3. Load to be lifted does not exceed max working load
of hoisting equiptment as configured
4. Assessment prior to critical lift complete per
MSFC-STD-126E
b. Operator's Certification Validation:
Crane Rigger Flagman
Forklift Driver Personnel Hoist
c. Visual inspection shows no evidence of damage, excessive
wear or abuse.
d. Dummy load lIift of ____]bs, completed and no —_—
discrepancies noted.
For additional information, observations and remarks
I in v n
m n f MSFC-
STD-126E,
MSFC PCH Move Manager Date
MSFC Safety Date
MSFC Quality Date
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1.0 INTRODUCTION

This test plan defines the deitz ualification testrs to be
performed for the Booster Sevaraticn Motor (BSM) Program. These
tests will verify the ability of the enhanced BSM (B12000-13/14-01)
Lo withstand adverse envircnmental conditions and to perform
within specification requiremencs. The qualification test Sequence
called out in the test plan includes temperature cycling, vibration
(at 25 degrees and 125 degreses F), shock (ambient temperature) ,
DOst-environmental X-ray and static Ctesting. The new design
configuration will be QualiZfied by similarity to the following
10SPC-0067 environments: ~ltitude cycliing, rain, humidity, salt
fog, 45 day aging and alt:i-ude start. This is Considered an
acceptable verification abrrcacn since the design changes are
internal to the ESM and are :Isolated frem all environments except
temperature and dynamics.

This delta qualificaticn fregram is being conducted Lo qualify
specific design/producibili:y enhancements incorporated into the
BSM as defined in mMOtor configuration, B12000-13/14-01. The
specific design changes of :arerest are:

Vulcanized nozzle clcsurs insulater (see Vulcanizaticn Test
Plan DTP-5597-001) .

Adhesive EA9394 used -= cond threat and igniter components
{Test plan for EA 93c4 Qualificatien is provided as Appendix
B).

Iso static molded aTT culk graphite throat materia].
Deleted igniter adapter :nsulator ring.
Deleted igniter adapter/igniter case interface RTV.

Replace chlorinated solvents with Venvironmentally friendly"
solvents (bond surfacs Treparation) :

Delete Loctite frem -gniter retainer plate and Igniter grain
rod

Two BSMs from Lot AAY, Zatch 200-3256, will pe subjected to the
environmental conditions =5 specified in Figure 1-:. Figure 1-2
provides definition of the sequence for testing and the associated
inspections. Environmenta; 2sting will be compieted per a CSD
approved test oprccedure wnicn Ccmplies with the requirements
defined herein.
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The motor static firing will e conducted Per SE0837 and the
additional requirements of this pian. Fellowing completion of ai]
testing, both environmental and Static, the delta Qualification

will provide the verifica;icn documentation for the delta

Fage - 2
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Figure 1-1.

CONFIGURATION[CONDITIONS

NUMBER OF INITIATORS

Double (static tser cnly)
PRE-FIRE CONDITIONS
Temperature Cvecling
Lift-off, Boost, and Vehicle Dynamics
Vibration at Temperzrure
ZE° F
125° F

CSD-5597-93-1 Rev B

Ordnance Shock a- Ambient

MOTOR FIRING CONDITIONS

Pre-Static Test x-rav
Test Temperature

2S° F

7250 =
Sea Level Ignitic-

Note:

Since neither‘Aerohea: Shield or afr heat
are involved, neither will k= Zncluded in these D
static Ziring tasts at <8° 7 and 125° &,

on the motors during envircomenrsl testing.

Fage - 3
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DELTA QUALIFICATION TEST MATRIX

DELTA QUAL MOTOR
# #2

X X
X X
X

X
X X
X X
X

X
X

seal modifications
elta—Qualification

Aercheat Shields will be

l



CSD-5597-93-1 Rev B
22 August 1993

Figure 1-2, DELTA QUALIFICATION TEST SEQUENCE

TEST ENVIRONMENT #1 #2
18551 ENVIRONMENT #2
Serial Number 1000734, Aft 1000738, Fwd
Temperature Cycling 1 1
Lift-off Vibration* 2 2
Boost Vibration» 2 2
Vehicle Dynamics Vibration* 2 2
Vibration Conditioning Temp. 25+0/-5°F 12545/-QgoF
Ordnance Shock=* 2 2
Pre-static Test X~-ray 3 3
Motor Static Firing 4 4
Conditioning Temperature 20+0/-5°F 130+5/-Q°F
Post-Test Inspection 5 5

* Conducted at MSFC test facilities

Note: Lift-off, boost, and vehicle dynamics vibration as well
as ordnance shock may be performed in any sequence to
Save cost or schedule.

Page - 4
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2.0 OBJECTIVES

The objective of the envircnmental -ests is to d=monstrate the
capability of the BSM to sustain definmed temperature cycling and
vibration/shock enviromments. The envircnments combine both aft
and forward BSM criteria for toth the RSRB and ASRB.

The objective of the motcr stacic firings is to demonstrate that
the enhanced BSM meets -he USRI 10SPC-0067A rperformance
requirements after sustaining the environmental tests. A test
report will be written documenting all testing with results and
verification to all ccmoenent  and motor performance  delta
qualification requirements cZ the 10-2PC 0067 specification.

360
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The success Ccriteria for the design changes and for each of the
tests is described Separately belcw.

The success Criteria for each of the design changes listed on page
1 of this test plan and the combination environmental tests are
listed below:

(1)  Vulcanized Insulator
Demonstrate ability to remain in place during static test
and demonstrate ablative Capabilities that show no more
than one-half ( gg mils ) of the insulator to be eroded
during the staric test. Verification O be cbtained
through post-test go - 180¢° Seéction measurements of fired

nozzle closure ‘nsulation (Ref, Appendix A ) with
comparison to sectioned development Vulcanized insulator
thicknesses.

(2) EA 9394 Adhesive
Pemonstrate ability to retain nozzle threat ang igniter
components in place during static test such that their
performance is wnarfected. Pre ang POst-test visual
eéxaminations will verify throat performance. Pre-test x-
ray and post-tast sectioning will verify Igniter
component joint rerformances.

(3) Iso-Static Molded ATJ Bulk Graphite Threcat
Demonstrate abili:}ftc>withstand.environmencal and static
Cest environments 3g evidenced.by‘maintaining Structural
integrity ( no Cracks ) and allowing loaded motor to meet
Program ballistic Tequirements.

(4) Deleted Igniter Adapter Insulator Ring
Demonstrate Adapter performance with 0 evidence of
surface melting ( debris ).

(5) Demcnstrate overall moter performance to meer ballistic
and structural requirements when subjected to combined
aft/fwd and SRR/ASER environmental loads. Verification
tO come from Appendix A inspections for items 1 - S above
and normal post-rest inspections.

Page - ¢
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3.2 TEMPERATURE CYCLING SUCCESS CRITERIA

The demonstration of the apilicy ro withstand temperature cycling
will be satisfied if the Sreciiied environments of Paragraph 5.1
are imposed on the test units and (1) TMOtor component Structural
integrity'is maintained, (2) subsequent Pre-static test X-rays show
[0 propellant cracks or debends, ang (2) chere is no aaverse effect
on motor firing performance.

3.3 PRE-FIRE VIBRATION AND SHOCK SUCCESS CRITERIA

The pre-fire eénvironments aclude lift-off, boost, ang vehicle
dynamics vibration and orcnance shock. The demonstration of the
ability to withstand these Snvircnments will be Satisfied if the
specified énvironments of Faragraphs 5.2 and 5.3 are imposed on the
test units ang (1) moter comoonent  structural integrity is
maintained, (2) subsequenr Cre-static test X-rays show no

propellant cracks or debonds, zng (3) cthere is no adverse effect on
motor firing performance.

fage - 7
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Verification of the motor ballistic perrormance wijl be satisfieg

if the dargz indicates Comoliance With the follow:.ng TeQuirements:

Total Impulse

Web Acticn Time, Ib-gec 14,000 min
Acticn Time, lb-sec 15,0C0 min
Maximum Thrust, 1b <9,000 max
Web Action Time
Average Thrust, 1p 18,500 min
Time, sec
Traniticn 0.030 min
J.200 max
Teb J.805 max
Trera; = T To s EWAT/2 1.050 max
Pressure at EWAT, psia <,000 max
Propellanc Bulk Temperature, °F 30 to 120
ZXternal Case Temperature, °F <80 max =zt Soak out

Max Expected Operating Pressure (MEOP) 2220 Tsi

Figure 3.3-3 shows g Cressure time Curve wnich defines the
important Pericrmance Parameters. ‘

Fage - g
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PRE-TEST NDE

The pre-test CSD NDE will consist of visual inspections and
X-rays of the loaded motor cases. X-rays will be taken at 0°,
45°, 90° and 135° to verify the following:

(a) Cracks - necne allowed.
(b) Voids - any void or csmbinatiop of voids shall not

0.3 inches. The sum total increase in burning
surface area at any time due to the combined

The pre-test CSD NDE of the Nozzle Closure Assembly »onded
insulaters will consist cof the following: '

(@) Ultrasonic and tap tests to verify that on the
forward part of the insulator near the graphite
throat bond that the total Cumulative area of
unbond not exceed 2 Square inches.

(c) Edge Bond tests on the 0.D. to verify that no

nds greater than 0.125 inches deep and 1.5

inches in circumferential length for an individual

unbond or a maximum Cumulative length of $.0 inches
exist.

Page - 10
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5.0 ENVIRONMENTAL TEST DESCRIPTION

The environmental tests include (1) temperature Cycling, (2) lift-
Off, boost, and vehicle dynamics Vibration, and (3) ordnance shock.

test measurements will ke made with instruments whose
Calibration jig traceable to the National Bureay Oof Standards. Test
tolerances wil]l ke as specified in MIL-STD-810D, unless Ootherwise
Specified.

Each environment will be discussed S€parately below.
5.1 TEMPERATURE CYCLING

Both motors will be subjec;ed Co three continuous Cemperature
Cycles at cgp Der the follow1ng Sequence:

CYCLE 1 CYClE 2 CYCLE 3
l
ll3ﬂ_l—13l_t33 _1—131_/133 ‘[;131 [70°F
F3°F +3°F +3°F +30° +3°F +3°F
| |
1

Procedure: '
(1) Hold the MCLors at a stabilized average air temperature
Of 133+3°F for 24 hours minimum.

[\9)
L)
[P R
L —
[\9)
(0

(2)  Subject the MOtors -13+3°F within five minutes of removal
from the 1330 conditioning. Hold the motors at a
stabilized average sir temperature of -13+3°F for 24

(4) After repeating steps (z) and (3) two more times (a total
of three cycles), allow the motors to Te€cover to ambient
Cemperature (apprcximately 70°F) prior 20 further
Processing.

The total Cemperature cycling periog is approximately seven days.

fage - 11
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Conditioning Lericd starts after the average air
temperature inside the conditicning chamber stabilizes at
the required temperature. Shoulg the motor be out of
conditioning tolerances for Sreater than 20 minutes, it
TUSt  be reconditioned for twice the time out of
tolerance. .

Page - 12
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test fixtures used for Vibration testing of the adhesive test motor
(Ref. MSFC test teport ED73 (93-05, Dateq 14 January 1993) .

Both motors will be temperature conditioned for a minimim of 2

hours prior to vibration, and shal] be maintained at te erature
during vibration. One motor will be conditioned to 125+5 -0°F and
the other to 25+0/-5°F. The conditioning period Starts after the
dverage air temperature inside the conditioning chamber Stabilizes

Vibration will occur in each of three crthogonal axes defined in
Figure 5.2-1. The control signal will be the average of two
accelerometers located on the fixture near the bracket/fixture
interface. One control accelerometer will be locates near the

The lift-off, 200st, and vehicle dynamics vibraticp environments
are shown in Figures 5.2-2 through 5.2-4. Vibration to these
envircnments may be performed ip any sequence. This includes
completing all three énvircnments in one axis of excitation before

A visual inspection of the BSM motors will be performed between
each axis of excitaticn. '

Page - 13

368



¥T - sbeg
‘UMOYS sep saxe uojleaqpa
Yiim paubpie aq 0
$4933wWo43|333e 407 1u0y :ajoy

HYO.LOW HSH

01 @

saJeyd 2
4933w043 330

$4333W04a | 320y
1043u0)

407 puow

£66T ‘9 3snbny
H A9 T-€6-165G- aso

369



CSD-5597-93-1 Rev g
August 6, 1993

Figure 5.2-2. LIFT-OFF RANDOM VIBRATION CRITERIA
60 Seconds/axig

[ RADIAL axTs
<0 Hz @ 90.017 g*/Hz
20 - 55 Hz 2 +6 dB/oct
55 - 200 Hz @ 0.077 g*/Hz
200 - 280 uz @ -11 dB/oct
280 - 1200 uz @ 0.022 g/Hz
1200 - 2000 uz @ -4.5 dB/oct
- 2000 Hz @ 0,010 g*/Hz

Composite = 5.9 Frme

LONGITUDINAL AND TANGENTTAL, AXES
<0 Hz 2 0.016 g /u,

20 - 75 Ez 2 +3 dB/oct
7S - 1000 Ez @ 9.gg0 g°/Hz
1000 - 2zpoo Hz @ -3 dB/cct

<000 Hz @ 0.03¢ g°/Hz
Composite = 10.¢ T

Figure 5.2-3. BoosT RANDOM VIBRATION CRITERIA
120 Seconds/axisg

Page - 15
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Composite = 14.0 g

LONGITUDINAL AND TANGENTIAL AXES

August ¢,
RADIAL AXIS
20 - 200 Hz 3 0.54 g*/Hz
200 - 380 Hz 2 -12 dB/oct
350 - 1000 Hz @ 0.060 g¢/Hz
1000 - 2000 Bz 2 -6 dB/oct
- 2000 =Hz 2 0.015 g&*/Hz

20 - 300 Hz @ 0.24
800 - 2000 Hz 2 -4
2000 Hz 2 0.071
Comoositz = 18.4 g,

Page - 16
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5.2-4. VEHICLE DYNAMICS CRITERIA
3 octave/minute sweep rate

)

RADIAL AXIS
2 - 5 Hz @ 2.0 g's peak*
S - 0 Hzz 0.7 g's peak
10 - 40 Hz e 3.7 g's peak

——

LONG. AND TANGENTTIAL AXES

N

- S Hz 2 4.3 g's peak=
- =0 Hz @ 0.7 g's peak
- 20 Hz @ 4.3 g's peak

*Design criteria only

Page - 17
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5.3 ORDNANCE SHOCK

Shock tests will Dpe Lerrormed on roth BSM motors ar ambient
temperature conditions (75213 7ests will be rerformed by
applying one shock by ordnance o» Six shecks (one in each direction
of each axis) by mechanica; Tetheds to the levels shown in Figure
5.3-1. CSD wiil pProvide z mass simulater for Calibration of shock

All shock testing will be c:mpletsd at MSFC employing the existing

test fixtures used for shoci -SSTing cf the adhesive tagr motor
(Ref. MSFC test report No. 273 ie3lip) dated 13 January 1953) .
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Figure 5.3-1. sHock TEST CRITERIA

ORDNANCE SHOCK RESPONSE SPECTRUM
(Q=10)
t0 Hz @ 24 g's peak
50 - =00 Hz @ +12 dB/oct
00 Hz a2 4 g's peak
100 - 2000 Hz @ +6 dB/oct
4000 - 13000 Ez @ 32750 g's peak

Shock zpectrum tolerance: -6 gm

Page - 19
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6.0 STATIC TEST DESCRIPTION

6.1 FACILITY REQUIREMENTS

The BSM static tests will be performed in tast bay ST-3 using the
existing six component thrust mounc. A schematic of the motor and
test stand arrangement is shcwn in Figure 6.1-1. The test stand
accuracy will be +2% for thrust measurements, +1% for pressure, and
a flat frequency response width =7 1 &R between 0 to 15 Hz.

in addition, contrel and cata acquisition statien 1310 and
temperature conditioning chambers will e used.

Both delta-qualification motcrs will use dual initiators since no
design changes were iacerporated  that would impact ignition
Characteristics.

6.2 PRETEST ACTIVITIES

Pre-static test activities will include the following with CSD QC
verification of data acquisiz:igon:

NOTE: All test anomalies will re documented and reported by Test
Engr.
(a) Prefire measurements in zccordznce with SE0837, Table II.

(see figure 6.2-1;
{(b) Prefire still rhotcgrachs of the motor.
{(c} Environmental Tesrs Ler Secticns 5.1 through 5.2
Temperature C/cling
Lift-off, rtcost, and wvehicle aynamics vibration
Ordnance shock
(d) Pre-static test MNDE
Visual
X-ray

(e) Install instrumentacicn in accecrdance with SE0837 and
Figure €.2-2.

(£) Perform test stand calibration.

(@) Install moteor in t=st scand.

‘h)  Verify that thrust -reczor (nozzie centerliine) cecincides
with axial locad c=il centerline within +1.25°,

(1) Record ambient condiciorn (Pressure and temperature) .

rage - 20
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6.3 PHOTOGRAPHIC COVERAGE

High-speed cameras (1000 fps) will be used to document the static
firings and to detect potential Zzilure mcdes or debris. At least
two high-speed cameras will be mcunted so that their lines of sight
are parallel to and coincident with the nozzle exit plane. Field
of view of these cameras should approximately 3 ft (across frame
diagonal) at the nozzle exit plane.

At least two additional hich-sceed wide-field cameras will be
deployed to cbserve overall T.lume cenavicr and to detect debris in
the plume. Field of view srcu.d e approximately twelve feet in
the plane of the plume. All nigh-speed cameras must be started
sufficiently prior to the igniticn signal {approximately 2 seconds)
LO ensure proper coperation at icnitiocn.
Cne or more wide-field low-speed (64 fps) cameras will ke used for
documentation. Run time will pe frcm five seconds prior to
ignition to a minimum of thirty seccnds after burnm ocut.
6.4 DATA REQUIREMENTS
The following data will ke rsccorded during the static test:

(a) Chamber rressurs 2,

(b) Nozzle centerline thrust and side force thrust

(c) Case wall Cemperatures; -00° I maximum. Measurements will

e taken ftefore, curing, and wp to five minutes after
cest.

(d) ZIgnition voltage

(e) Ignition current

(£) High speed cameras

(g) Zccumentary camerzs

(h) "Zuick Lock" plct

n
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6.5 POST-TEST ACTIVITIES

Post-static test activities include the following:

(&)

(b)

Post-fire measurements in accordance with SEC0837, Table
IT (see figure 6.2-1).

Post-fire still vhotographs of the nozzle, insulated aft
closure, case, igniter, and fired motor.

data at a sampling rate of 1000 samples per second (min).
Time histories plcts of pressure, thrust, and temperature
are required. A digital tab run of each attribute versus
time is required.

Hardware will be inspected per the examination checklists
in Appendix A. The aft closures will be subjected to
post-test tap test, and edge unbond inspection. These
results will mapped as shown in Appendix A and compared

CO pretest mapping to identify any bondline changes.

The nozzle closures will be sectioned at the 0° - 180°
line to determine POSt-test insulator thicknesses and
compared to pre-test values to determine ablation rates.
The Igniter assembly will be sectioned at a plane 90°

from the alignment roll pin  to verify designed
cerformance of phenolic centering insert.

Page - 23
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FIGURE 5.2-1
TABLE II

PRE AND POST-TEST MEASUREMENTS

Measurement [Azimuth Pre-Test Post-Test

Trimmed propellant weight, 1b. X
Final assembly weight, 1b. X X
Throat diameter, in. {four 0° X X
equally spaced measurements) 45° X X
90° X X
135° X X
Exit diameter, in. (four 0° X X
equally spaced measurements 45° X X
90° X X
135° X X
Barometric pressure, in. Ha X X
Relative Humidity X X
Ambient Temperature, °F ’ X X
Closure Insulation Thickness }0°, 180° X X
Page - 24
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Figure 6.2-2. STATIC TEST INSTRUMENTATION SUMMARY

ID INSTRUMENTATION | RANGE LOCATION

Case Thermocouple Motcr Case
Temperature
Thrust
Axial Load Csils 0-25 K 1b | Thrust stand
Vertical 0-5 K 1b Thrust stand
Side 0-1 K 1b Thrust stand
Chamber PCl | Pressure 0-3000 psi | Motor FWD
Pressure PC2 | Transducers Clcsure
Camera High-speed 1000 fps Narrow field -
(2 required) line of sight
parallel to
exit plane
Camera High-speed 1000 fps Wide field -
(2 required) line of sight
in plane of
plume
Camera Documentary 64 fps Provide
overall
coverage of
moteor and
plume
Ignition 28 Volts
Voltage
Ignition 5-8 Amps
Current
Page - 25
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APPENDIX A
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A-1 BSM CLOSURE-TO-INSULATOR BOND MAP

Page - 29
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FIGURE A-2 POST-TEST INSULATOR THICKNESS
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X
POSTTEST KARDWARE EXAMINATION CHECX LIST
1} mMotor Designation
8) Flight Ko ememe
b) smM

- e - am

f) Booster Assemdly Mo, e
€) Fwd or Art .

d) Assenbly Lot-Serfal Mumper 8) Mozzle S/N ——u

2) Moter Inspection (Before Df:assenb!y)

2) Examine the exterfor of the motor cage, Are there
4ny signs of bulges, discalornions. OF signs of gas

flow? S N0
b) Examine the nozzle subass;nbiy.
0 Are there &ny discolorations 6r tigns of qas flow
external to the nozzle? S N0
0 Any vausual flow Patterns on nozzle exit cone? €S wo
© Threat fnsert out of place? YIS xo
© Throat fasert condition abnormaly YES L {o) . /A

(1f not {n place)

¢) Examine the 19n1fer S3semdly extertor, Is there
8ny discolorations or s1gns of gas flow? YES Nx0

Descrite 1n detayt A1l {tems answereq *TES®. Have ?hotognphy '
record all vnusya) 1tens,

EXAMINED BY: DATE
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150 ap.
.

3) are Closure (Argep Dfsaxsemb!y)

(The design fntent 1s for none of the fb!louing events to eccyr)

e .'.

) . Exemine the 2 0-r1ing 5047 IPe2s of the ore Closyre, -
" (Do nmot femove the O-rings o¢ this time)
IS there any evidence or 913 leatage ofp O-ring
char op tblation? Any evidence of O«ring §roove or O-ring
sealfng surface Gamage

YES o
5) any evidence o7 thread damage?
TS a0
¢} Any evidence or vausuya) dlatten ¢p 872 closure
tnsulation? YES no

EXAMINED 8y: . . DATE
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4) Moter Case Insulatfon i

After disassembly of the motor, visually exsmine the motop Case nteryor
(using APPROPRIATE lfghtinq and fnspection equipment) Recory th,
conditions 11steq below. (The desfgn fatent 1S for mone of the following
events to occur) - RAA )

e) Examine the 2 0-ring seq) dress at fhe {gniter interface, Is there
40y evidence of §13 leatage op O-ring char or 8dlatien?

. . TS

b) Examfne the 2 C-ring sea dress at the closure
interface, IS there 8ny EVIDENCE of gas !elthe.
O-ring sealing sSurface damage op thread damgge?

YES X0

€) Is there 8ny evidence of 983 leatage thpy the RTY
fnsulation (Are End)? : YES NO
d) Are there any signs of freegular erosion? " YES NO

Descride 1n detail 311 {tens answered °ypse, Mave Phatographyvrtcord
311 unugyal 1tems, :

EXANTNEND gy, BATE
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[}
§) Igniter Assendly ,

. (The design fatent 1g for mone of the following events to eccur)

q
.

d) Examine the 0.

Ping seal aress of the fgniter, (0o not
remove the O-ring at eayg time), I

$ there any evidence
of gas leakage or O-ring char op adlation? :
' S m
b) Is there any df:co!ornion. indication or excessive
heating, or $1gns of g3 fTow?
. . TES N0
¢) Did doth initfators (TBIs) tire? YES X0

Descride 1n detail 411 ftemg dnswered °TES®, Nave Photognphy record a1
Unusual ftemsg,

EXANINED 3y,

BATE
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Uniced Technologies
CHEMICAL SYSTEMS DIVISION ‘ SE0837

SPECIFICATION

MIX ACCEPTANCE MOTOR TEST - BSM

B12000-01-01
B12000-02-01
B12000-03-01
B12000-04-01

2.0 APPLICABLE DOCUMENTS. The following documents form a part of
this specification to the extent specified herein. 1In the event of conflice
between documents referenced here and other detailed content of sections 3,
4, 5, 6 and Appendix A, the detail requirements shall be considered a
Superseding requirement.

Specifications
None

Drawings
Chemical Systems Division (CSD)
B12000 Rocket Motor Assembly - Shipping Configuration
B12018 Case and Aft Closure/Nozzle Shell Assembly
B12879 Seal, Cover

National Aeronautics and Space Administration

10400461 Confined Detonating Fuse Initiator for
Space Shuttle Solid Rocket Booster

3.0 REQUIREMENTS

3.1 Performance. Performance requirements necessary for demonstra-
tion of CEI mix lot acceptability are listed in this section.

3.1.1 Propulsion. Each acceptance test motor shall demonstrate perform-
ance which meets the following requirements,

Page 1
399



United Technologies
CHEMICAL SYSTEMS DIVISION SE0837

3.1.1.1 Web Action Time Total Impulse (ITWAT). The web action time total
impulse (6.1.17) shall be > 14,000 lb-sec.

3.1.1.2 Action Time Total Impulse (ITAT). The action time impulse (6.1.18)
shall be 2 15,000 1b-sec.

3.1.1.3 Maximum Thrust (FMAX) . The maximum thrust (6.1.16) shall be <
29,000 1b.

3.1.1.4  wep Action Time Average Thrust (TAWAT). The web action time
average thrust (6.1.19) shall be 2 18,500 1p.

3.1.1.5 web Action Time (WAT). The web action time (6.1.19) shal1l be <
0.800 sec.

3.1.1.6 Total Time (TT). Total time (6.1.12) shall be < 1.050 sec.

3.1.1.7 Pressure at End of Web Action Time (PCEWAT). Pressure at engd of
web action time (6.1.14) shall be < 2,000 psia.

3.1.2 Ignition. Each acceptance test motor shall demonstrate perform-
ance which meets the following requirements.

3.1.2.1 Ignition Interval. The ignition interval (6.1.13) shall be <
0.100 sec.

3.2 Test Configuration.

3.2.1 Test Configuration Drawings. The configuration of the contract
end item of section | as assembled for the testing described herein shall be
in accordance with figure 1 and drawings referenced thereon.

3.2.2 Test Equipment Requirements. The configuration of the test
equipment used in performing the tests described herein shall be as follows.

3.2.2.1 Static Test Stand. A static test stand, capable of restraining
the test configuration of 3.2.1 according to the requirements of figure 1, note
while measuring nozzle centerline thrust to the requirements of items 4
and 5 of Appendix A is required. 1In place, thrust calibration capability is
required.

3.2.2.2 Data System. A data System capable of recording the data of,
and meeting the requirements specified by, Appendix A is required.

3.2.2.3 Ordnance Initiation System. An ordnance control system to
simultaneously initiate the TBIs of figure 1, note is required.
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<:> TBI interfaces (2) are defined by MSFC drawing 10A00461.

<:> Remove the B13348-01-01 transducer port plug (item 21 of
PLB12000-01-01) and install the pressure transducers
required by items 1 and 2 (Appendix A). The transducer
end fitting shall be a MS33656-E4 using 1 each 3-904 and
2-019 O-rings. Lubricate the O-rings using MIL-G-4343
prior to installation. Torque transducer to 325 to 375

in-1b.

<:> The motor/test stand attachment interface shalil be the

8 forward threaded

inserts as defined on B12018 and an

aft split compression ring. Forward attachment fasteners
shall be torqued to 325 in-1b maximum. Compression ring
bolts shall be torqued to 425 in-1b maximum.

<:> “The B12879-01-01 cover seal (item 28 of B12000-01-01) may
be omitted. The B12099-01-01 weather seal (item 27 of B12000-

FIGURE 1.

TEST CONFIGURATION

(SHEET 2 OF 2)
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TABLE 1I.
VERIFICATION CROSS REFERENCE INDEX

Section 3 Requirement Section 4
Requirement Paragraph Paragraph Verification

Title Number Paragraph
Jeb Action Time Total Impulse 3.1.1.1 $.2.3
Action Time Total Inpulse 3.1.1.2 4.2.3
Web Action Burn Time 3.1.1.3 4.2.3
Maximum Thrust 3.1.1.4 4.2.3
Web Action Time Average Thrust 3.1.1.5 $.2.3
Web Action Time » 3.1.1.6 4.2.3
Total Time 3.1.1.7 4.2.3
Ignition Interval 3.1.2.1 4.2.3
L | J
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4.0 QUALITY ASSURANCE
4.1 Product Performance Requirement/Quality Verification Cross

Reference Index. A1l tests/verifications included herein shall be identified

as mix acceptance tesrt verifications. Al]} tests/verifications included herein
shall be conducted to the verification methods indicated in table I and as
described hereinafter. The equipment used in the performance of the tests
specified herein shall be within the calibration requirements of that equipment,

4.2 Tests/Verifications.

4.2.1 Drawing Compliance. The CEI in test configuration shall be
inspected to determine conformance to 3.2.1.

4.2.2 Pre-test Measurements. The measurements required by table II
shall be taken and recorded.

$.2.3 Static Tests. The static tests shall consist of separate
simulated flight functional tests of each of the acceptance motors wherein
the motors shall be ignited and burned. Data will be time recorded, digitized
and computer reduced and accepted.

4.2.3.1 Configuration. Each motor will be prepared as in figure 1 and
assembled to the test equipment of section 3.2.2.

4.2.3.2 Test Temperature. Prior to establishing the configuration of
4.2.2.1 but after meeting the requirements of figure 1, note (:) » the test
motors shall be temperature conditioned as follows:

Min. Duration Maximum Time From
Storage at Storage Storage Until
Motor Temperature Temperature Static Test
1 30°F 24 hours 30 minutes
2 120°F 24 hours 30 minutes

4.2.3.3 Ambient Test Conditions. The motors shall be fired in an
ambient temperature and pressure environment.

4.2.3.4 Instrumentation. Measurements, as required by Appendix A, shall
be recorded.

4.2.3.5 Sequence.

. 4.2.3.5.1 Instrumentation Recording. The instrumentation of section
4.2.3.4 shall be recorded for a minimum of 1 second prior to issuance of the
motor ignition command and for a minimum of 5 seconds after issuance of the

motor ignition command.
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. PRE AND POST TEST MEASUREMENTS

TABLE 11

Trimmed propellant weight, 1b.

Final assembly weight, 1b.

Throat diameter, in.
(four equally spaced
measurements)

Exit diameter, in.
(four equally spaced
measurements)
Barometric Pressure,

Relative Humidity, %

Ambient Temperature,

in,

Hg
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4.2.4 Post Test Measurements. The measurements required by table II
shall be taken and recorded.

5.0 PREPARATION FOR DELIVERY

Not applicable.

6.0 NOTES
6.1 Definitions.
6.1.1 Chamber Pressure. Chamber pressure (PC) is defined as the

recorded measurements required by Appendix A, items 1 and 2. PC may be
either measurement or the algebraic average of both.

6.1.2 Ignition Command. 1Ignition Command (IC) is defined by either
one of two alternative methods:

a) The first detectable increase above zero in the
recorded measurement required by Appendix A, item
3.

b) The first detectable increase above zero in the
recorded measurement required by Appendix A, item
8.

6.1.3 Ignition Time. Ignition time (IT) is the time at ignition
command (IC). It is also defined as time equal to zero for data reporting
(figure 2).

6.1.4 Nozzle Centerline Thrust. Nozzle centerline thrust (FX) is
defined as the corrected recorded measurements required by Appendix A, items
4 and 5. FX may be either measurement or the algebraic average of both.
Algebraic correction by the recorded measurements required by Appendix
A, items 6 and 7 shall be performed in order to quantify FX.

6.1.5 PC-Time Trace. The PC-time trace (PCTT) is defined as the
cross plot between PC and time (figure 2).

6.1.6 Initial Maximum Chamber Pressure. Initial maximum chamber
pressure (PCMAX) is defined as the first maximum of PC (figure 2).

6.1.7 Beginning of Web Action Time. Beginning of web action time
(BWAT) is defined as that time on the PCTT at which PC has reached 75
percent of PCMAX (figure 2).

6.1.7 End of Web Action Time. End of web action time (EWAT) is de-
fined by the following geometric construction (reference figure 2).
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(1) Exte
to a
tail

(2) Bise

(3) Exte

(4) EWAT

of (

6.1.9 Web Action Time
interval from BWAT to EWAT (f

SE0837

nd the genera} shape of the PCTT prior
nd immediately afteq the beginning of
off.

ct the angle formed by these extensions.

nd the bisector to intersect the PCTT.

is the time corresponding to the intersection
3) above.

- Web Action Time (VAT) is defined ss the time
igure 2).

6.1.10 End of Action Time. End of action time (EAT) is defined as

that time at which PC has dec
PCMAX (figure 2).

6.1.11 Action Time. 4
from BWAT to EAT (figure 2).

6.1.12 Total Time. To
from IT to the time at which
percent of PCEWAT (6.14) (fig

ayed to a value equivalent to 1g Percent of

ction time (AT) is defined as the time interval

tal time (TT) is defined as the time interval
PC has decayed to a value equivalent to 50
ure 2),

6.1.13 Ignition Interval. Ignition interval (I1) is defined as the

time interval from IC to BWAT

6.1.14 Pressure at End

(figure 2),

of Web Action Time, Pressure at the end of

web action time (PCEWAT) is 4

efined as the valpe of PC at EWAT (figure 2).

6.1.15 Corrected Vacuum Thrust. Corrected vacuum thrust (CVT) ig

defined as FY adjusted from ambient test Pressure to vacuyum.

6.1.16 Maximum Thrust.
mum observed CVT.

Maximum thrust (FMAX) ig defined as the maxi-

6.1.17 web Action Time Total Impulse. Web action time tora] impulse

(ITWAT) is defined as:

ITWAT =

E

=
>
-

vVT) AT
BWAT

L}

t

where: AT = data sampling interval

6.1.18 Action Time Total Impulse. Action time total impulse (ITAT)

is defined ag:

ITAT =

where: A

EAT
> (V1) AT
t = BWAT

T = data sampling interval
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6.1.19 Web Action Time Average Thrust. Web action time average thrust
(TAWAT) is defined as: .
_ ITWAT
TAWAT = WAT
Page 10
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APPENDIX A

INSTRUMENTATION REQUIREMENTS
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Item Svmbol

INSTRUMENTATION LIST

Parameter

1 PCI
2 PC2
3 IS

4 FXa
5 FXB
6 FCXa
7 FCXB
8 EI

Head End Motor Chamber Pressure
No. 1

Head End Motor Chamber Pressure
No. 2

Ignition Current

Nozzle Centerline Thrust A
Nozzle Centerline Thrust B
Test Stand Calibration Force A
Test Stand Calibration Force B

Ignition Voltage

Maximum

Range
3000 psig

3000 psig

15 amp

100 K 1bs
100 K 1bs
50 K 1bs
50 K 1bs

28 vdc

Zik reference figure 1 for BSM motor interface references.
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Hertz

Resovonse
—==pouse

100

100

1000
100
100
100
100

1000

SE0837

Location‘i}
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@

Facility
Facilicy
Facility

Faciliry
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